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A NEW STANDARD OF HEATING PUMP ECONOMY 


PERFORMANCE of every Nash Pump is made positive by the most advanced ideas in 
Engineering Research, checked by individual performance tests on each pump. QUALITY 
is maintained by the finest materials and workmanship, under constant and rigid inspec- 
tion during construction. SERVICE is assured by the resources and reputation of the 
Nash Engineering Company, with a nation-wide network of sales and service offices. 


Pump illustrated is the new Jennings Vapor Turbine Return Line Heating Pump. It operates directly from the system steam 
and requires no electric current. It insures absolutely uniform system circulation, and promotes steam economy. One 
moving part. Bulletin 246-A gives the facts. Send for your copy. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Supplying Condenser Water for 
Air Conditioning e « e By FRED D. MOSHER 


NE of the major problems of large scale air con- 

ditioning is that of condenser cooling water. In 
order to properly operate the refrigerating equipment 
of an air conditioning system, a constant supply of cool- 
ing water at the proper temperature must be available 
at all times during operating hours. The problem, then, 
resolves itself into the question of quantity and pos- 
sible temperatures. Most refrigerating equipment man- 
ufacturers give accurate figures as to the amount of 
cooling water necessary per ton of refrigeration for 
their machines, and as a rule they state the temper- 
ature at which the water must be supplied. They can 
also give good approximations of the amount necessary 
with varying temperatures. 

The horsepower required for a given cooling load 
varies with condenser water temperatures. Character- 
istics of capacity and power are shown in Fig. 1 for 
reciprocating and centrifugal machines operating at 
constant speed with varying condenser water temper- 
atures. These characteristics are taken for an evapo- 
rator temperature of 40F. The advisability of obtain- 
ing as low cooling water temperatures as possible is 
quite obvious. 

Assuming that the operator knows definitely the 
quantity of water required, the question of sources of 
supply is of utmost importance. In the metropolitan 
sections of large cities, the municipal water system is 
usually the most convenient providing other uses can 
be found for the water. The other sources of water 
for cooling purposes are wells, lakes, and rivers. In 
many installations the only water purchased is make- 
up and some method of recirculating and cooling is 
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used. When the water is recirculated and cooled the 
devices used are the cooling ponds, spray ponds, spray 
cooling towers, atmospheric cooling towers, mechanical 
draft cooling towers, and evaporative condensers. 

The temperature of water from a large municipal 
system is approximately that of the mean seasonal 
surrounding air temperature. The cost of water from 
this source varies with locations; the supply is constant 
and reliable. 

In many cases the problem of disposal is simple; in 
other cases the problem of disposal decides the source. 
If practicable, water, received to condensers at 70F 
may be discharged at 90F to steam condensers, and 
from the steam condensers to the boiler feed water. 
Using the water in this way, as a rule, requires careful 
treatment. 

A common method of circulation when “city” water 
is used is to take it from the refrigerating condenser 
and circulate it through the steam condenser of the 
driving turbine and from there to the boiler feed. As 
will be discussed later, the water may be recirculated 
to a cooling device from the steam condensers instead 
of discharging to the boiler feed. 

In a great many instances water from refrigerating 
machine condensers is sufficiently low in temperature 
to be used for the cooling of cylinder jackets of diesel 
engines. In large buildings where all power is pur- 
chased some of the foregoing uses cannot be made of 
the water; in those cases the water may be used for 
house tanks providing the discharge temperature is low 
enough. 


When the water purchased cannot be used for other 
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than cooling the refrigerant, the economics of the prob- 
lem must be given careful study. If the cost of water 
is low, and the tonnage is small, it may be more eco- 
nomical to purchase the water and run it from the con- 
denser to the sewer than to try any method of recir- 
culation. This would apply to large cities such as New 
York. 

Where a cost analysis shows that some method of 
recirculation should be used the location of the plant 
plays an important part. Probably the simplest method 
of cooling water by recirculation is by the use of cool- 
ing ponds. Where unlimited space is available at low 
rental cost, and the capacity is not large, a cooling pond 
may be used to advantage. The water temperatures 
available with this method of cooling are very uncer- 
tain due to the number of variables entering into the 
cooling process, and low ranges in temperature differ- 
entials are to be expected. 

Good performance for a cooling pond can be con- 
sidered as a heat removal of 40 to 50 B.t.u. per hr. 
for each square foot of pond surface and a 10F differ- 
ential between the water to the pond and the water 
from the pond. It would require about 300 sq. ft. of 
pond surface for each ton of refrigeration. Cooling 
ponds are of simple construction and operation. The 
depth of a cooling pond is usually 3 to 4 ft. The water 
to the condenser should be taken from the bottom of 
an inlet well which should be 6 ft. deeper than the 
pond. The temperature of cooling pond water varies 
with the wet bulb temperature of the surrounding at- 
mosphere, and the water is cooled to within 5 or 6F 
of this temperature. The return water should be dis- 
charged at the surface. 

Sometimes it is convenient to divert a nearby stream 
and construct a pond by forming a reservoir with sheet 
piling. The first cost of a cooling pond is low and the 
maintenance is almost negligible. For air conditioning 
purposes in buildings it is obvious, however, that the 
large area of open space required restricts this method 
to small installations. 

In some special cases water may be pumped from a 
nearby natural lake. When this source is used, the 
water should be drawn from the lowest point possible 
and returned to the surface. If. the depth of the lake 
is greater than 25 ft. the temperature of the water will 
not usually go above 5F of the mean air temperature 
for the location. For lakes less than 25 ft. deep the 
temperature generally follows the air temperature for 
the region. The cost of the system depends on the 
elevation of the lake relative to the plant and the dis- 
tance from it. The maintenance is not high, and the 
supply is constant. 

Where river water is available, the circulation is the 
same as for lake water. The temperature of river 
water, however, varies with the surrounding atmos- 
pheric temperature. The supply may or may not be 
as reliable as lake water, depending on the nature of 
the surrounding country. 

Surface wells have always been a source of water 
for cooling and other purposes. Wells of this type have 
been known to supply water in large quantities at al- 
most constant temperature the whole year around. 
Except in unusual cases, wells from 30 to 60 ft. deep 
have a temperature about 3F above the mean annual 
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Fig. 1. Characteristics of reciprocating and centrifugal 
refrigerating compressors at constant speed. 


surrounding air temperature. For surface wells, which 
are usually shallow in depth, it is safe to assume that 
the water will not reach a higher temperature than 
about 6F above the mean monthly temperature of the 
air in the locality. This applies for any given month 
in which the air is above freezing. 

The geological formation of many sections of the 
country are such that large quantities of water are 
available by pumping from deep wells. 

Unless handled by experts, the locating and drilling 
of wells may be a very expensive undertaking. Each 
locality and each well are distinct problems. The com- 
mon practice is to place the job of supplying well water 
in the hands of a contractor specializing in this work, 
the contract to be made on a “no water, no pay” basis. 
Too many well projects have come to grief to warrant 
any other method for large installations. For small 
installations the operator may be able to sink the wells 
himself. Before attempting the work it is important 
that accurate information be obtained from the proper 
authorities before any plans are made. 

A cost analysis of the project can be made only after 
a thorough study of the geological report obtained. 


Factors affecting the cost of water from wells are: 


1. Depth of the water table or piezometric surface. 
2. Thickness of water yielding strata and the 
character of the overlying strata. 
. Conditions under which the water is being held 
such as artesian, etc. 


. Spacing, diameter, and depth of wells. 
. Whether gravel walls are required to prevent 
“sanding.” 
6. The number and type of pumps required. 


7. The cost of power for pumping, maintenance, 
and attendance. 


Careful observation should be made on the “draw 
down” and the ground water levels in the area affected, 
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TABLE 1 
Load on two diesels ............seeeeeeeeeeeeeee 560 hp. 
Refrigerating* load ............. cece eeeeeeeeeeee 500 tons 
Water from well ...........es sees eeeeeeeceeeee 800 g.p.m. 
Temperature of well water ...............seeeees 60F 
Temperature water from condensers ............... 79F 
Temperature water from GEE: é4:cscecaecicetea es 102F 
Outside air temperature ........... cece eeeenees 84F 
: *Based on 500 tons per 24 hr. 








to establish the rate of pumping. The rate of recharge 
should be known. 

Natural drainage will not supply water enough for 
very large loads. For most wells of any type or size 
it is advisable to provide means of drainage and for 
returning the circulated water to the well through the 
ground. The United States Geological Survey has found 
that water 10 ft. below the ground may vary between 
10F above and 10F below the mean annual value of 
the surrounding atmospheric temperature; and the 
temperature of the water increases 1F from the mean 
annual atmospheric temperature for every 64 ft. below 
the surface. 


For small installations of 20 to 75 g.p.m., the deep 
well reciprocating double acting pump is to be pre- 
ferred especially if the pump has a deep setting. For 
crooked wells, air lift pumps are best or for any small 
well where air is available. 

Turbine pumps give good results for capacities of 
100 g.p.m. and over. The following sizes are sometimes 
used: 


QUANTITY SIZE 
100 g.p.m. 6 in. 
200 ” 8 ” 
500 ” 1o ” 
850 ” : Sete 
2100 «(” 3 ” 


It has been found that wells should not be less than 
8 in. in diameter and 10 to 12 in: is much better. It 
cannot be stressed too much that the construction of 
wells requires skill and knowledge. If scientifically 
built and not overpumped, wells are permanent and 
reliable. 

Data from a 500-ton, diesel-driven air conditioning 
plant on Long Island are shown in Table 1. The water 














TABLE 2.—WATER FROM DIFFERENT SOURCES 

Temperatures for Summer Months 
, : 
WELLS LaKEs OR RIVERS Coot1nc Ponps 
: Location Min. Max. Mm. Max. Mim. Max. 
Dec. F. Dec. F. Dec. F. Dec. F. Dec. F. Dec. F. 
PN 6d: sa os ens Rh eee 67 73 80 85 81 87 
BE sé kw tkd eccencdanndbccaton 62 68 70 95 72 78 
PRU oss oe SNe kes elu een wet 62 68 80 85 80 84 
California (N) .........cceeeees 62 68 65 80 61 67 
8 rere Soe 72 78 85 95 70 76 
CUNOGIMENS 5 6c. Se ctinva caceaces. wind 52 58 60 80 68 74 
COBMMPUICEE . 6 oc oes bnc sd cccadieees §2 58 70 75 73 79 
District of Columbia ............ 52 58 70 80 77 83 
DION ccc Choe eh wcce eaten jan 72 83 80 90 81 87 
GE vedvdacecctducedcaneiwns 62 73 75 85 80 86 
WE £6.2b coc s gen ececeed ei abs 47 58 65 75 68 74 
SE. dark u-viein dba icncinanbecs siti 52 63 70 80 74 80 
Ph veccecaccessueas Re 52 63 75 80 76 82 
SD icdaveks oa timate bakuaes 52 58 72 80 74 80 
ME 5s ndcneniuccets pra ee ‘i 57 63 75 80 76 82 
DEE iSccdsadiasieackecnans 57 63 75 82 76 82 
ROM 6 ok.iicnkdcudecestcee iad 70 78 82 87 81 87 
MI idles Hato vw es dmowmdwenes 42 53 65 7° 67 73 
Maryland ..............00. cakiae 54 63 75 80 76 72 
Massachusetts ..........00. ceil 50 56 70 75 72 78 
SEE: yaks Kesepon ei nuncseven 44 53 65 75 70 76 
EMU 2 are's has kc wartedewawdelws 40. 53 65 75 70 76 
Missiosiopi .... 0c ccccccccccccs 67 73 80 87 81 87 
EMER, Sa. Pua cxe caccocs xaaweee ‘ 57 65 78 85 76 82 
De rarer 42 53 65 70 67 73 
PE Lv dcadaedicnecndaian P 52 58 72 80 74 80 
CS Sknd ws dhe a6 vee oe’ ener 52 63 70 75 65 71 
New Hampshire ....... owcneuaes 47 53 70 75 72 78 
New Jetsey: ....c.ccisce. enawewt 52 63 72 80 75 81 
INGW RUMI: os occa dc ceeec veeus 57 68 70 85 64 70 
New. York .....ccvcccccoce bees 47 60 68 75 72 78 
North Carolina .............e00. 62 68 75 85 79 85 
North Dakota .......... waiebeaed 40 48 68 75 70 76 
Oa cae are shronnt ge ae 52 62 72 80 74 80 
Oklahoma .............. Pa He 62 68 80 85 77 83 
CRONE oi ickes sds wkwivesanees 52 63 60 75 67 73 
Pennsylvania ........... wacieata 50 60 70 80 74 80 
Rhode Island ........... eevewwes 50 58 70 75 72 78 
South Carolina ............. ean 67 73 80 85 80 86 
South DaRota oie ccc dstwocsce ‘ 47 53 70 75 70 76 
WD inks sec cceccxesiagudess 62 68 75 85 79 85 
WME 22ers Se asses ieee 62 78 80 90 717 83 
WME Cbs da bticacwsic cocnuvtcacdens 52 58 70 80 45 71 
WORE cb i eviidclececcdeuseawes 47 53 68 72 70 76 
Virginia ....... weseseet te ia Gerke 57 63 75 80 78 84 
Washington ............ iedanws 48 58 70 80 64 70 
West Virginia ........... weweees §2 58 70 80 75 81 
i Sr reer eraraber ©, kre 42 53 68 75 72 78 
Wyoming .......ce.ee. 
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is circulated from the refrigerating condensers to the 
diesel engines which drive the generators supplying the 
power and light load. The water is discharged from the 
diesel engine jackets to a special drainage system which 
returns the water to the well. 

In Table 2, temperatures of water from various 
sources are given for the United States. These tem- 
peratures are based on data compiled by the United 
States Geological Survey. They have been found to be 
not more than IF or 2F in error. The minimum and 
maximum temperatures are given for wells and lakes 
because depth and geological formation of the locality 
affect temperatures somewhat. Where water is to be 
purchased from the municipal system, the data would 
still hold; if the system was wells, the temperatures 
given for wells would apply, and if taken from reser- 


voirs, the data on lakes should be correct for this 
source. 

In the preceding discussions no mention has been 
made of water treatment. Impurities in water vary 
with the location and should be treated accordingly. 
Regardless of the source of cooling water it should be 
subjected to a thorough analysis by a competent chem- 
ist before any attempt is made to use it. All water 
should be filtered, and in many cases, lake water should 
be circulated through settling tanks. Too much em- 
phasis cannot be placed on the treatment of cooling 
water; it becomes absolutely essential when the water 
is to be used for boiler feed water. The necessity for 
treatment is not always obvious to the operator, but 
over long periods impurities take their toll, and the 
savings effected by proper treatments are appreciable. 





Effect of Radiator Position on 


T is a moot point as to whether it is preferable to 
heat a room with radiators under the windows or 
with radiators placed near the inner walls of the room. 
From the point of view of ease of installation and mini- 
mum cost there is sometimes a considerable advantage 
in locating the radiators along the inner walls. On the 
other hand this disposition must necessarily give a less 
uniform warmth as the cooling effect of the windows 
and the outer walls is not compensated for. On the 
question of the relative amounts of heat required in the 
two cases little is known, but there appears to be a gen- 
eral impression that when the radiators are placed un- 
der windows loss of heat from room will be increased. 
In studying the behaviour of heating systems in the 
Experimental House at the Building Research Station 
the heat requirements of the four rooms were deter- 
mined during the winter of 1928-29 with convection 
heaters located against an inner wall and during the 
winter of 1934-35 the experiment was repeated with 
the heaters placed under the windows. 

During the experiments the four rooms of the house 
were maintained at an equivalent temperature of 65F 
by electric stoves which warmed the air in the rooms. 
Radiation from the heaters was reduced to a practical 
minimum by means of screens covered with polished 
tin. The experiments were made with the windows of 
the rooms kept closed and in the staircase annex the 
air was heated and maintained at an average of the air 
temperatures in the four rooms of the house. The rooms 
of the house were used as laboratories throughout, care 
being taken to avoid undue interference with the in- 
vestigation. In order to allow for the heat contributed 
by the occupants of a room, provision was made by 
which an equivalent amount of energy was recorded by 
the appropriate meters, switches being provided for 
one. two or three persons in each room. The daily heat 
supp'y to each room from 9:30 a.m. to 9:30 a.m. was 
measured. 
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Building Heat Requirements 


Although the heat requirement varied considerably 
from day to day it was found that the daily amount 
was closely correlated with the average outside shade 
temperature. The heat requirement was found to. be 
4.14 (65 — 7) kw-hr. per day, where 7 is the average 
outside temperature. 

This value is identical with that which was obtained 
during a winter’s heating with the stoves against the 
inner walls and the interesting fact emerges that the 
experimental house requires the same amount of heat 
irrespective of whether the heaters are placed below 
the windows or against the inner walls. 

While the controls of the new heating laboratory 
were being tried out and calibrated, an opportunity oc- 
curred to carry out some experiments with a view to 
checking this result. The laboratory provides a test 
room with a definite exposure: in the tests now described 
the wall containing the windows was exposed to a con- 
trolled surface maintained at 25F and the remaining 
walls, ceiling, and floor of the room were exposed to 
surfaces maintained at 60F. Convection heaters were 
installed in the test room, controlled by a eupatheostat 
in the centre of the room, and the daily heat input was 
measured first with the heaters under the windows, and 
then placed against the opposite wall. The observation 
showed that there was no significant difference between 
the heat required in the two cases, the actual amounts 
differing by less than 2%. 

It was anticipated that there might be an appreciable 
difference in the loss of heat from the windows when 
the heaters were immediately under them, and meas- 
urements were made of the window temperature to 
check this point. The temperature of the glass was 
found to be 44F in each experiment, and this indicates 
that the heat loss was the same in each case.—Abstract- 
ed from an article by A. F. Dufton and W. G. Marley 
in the Journal of the Institution of Heating and Ven- 
tilating Engineers. 
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ONDENSATION in chimneys where gas is used 
as a fuel has long been a problem confronting 
the gas industry. The past heating season with its pro- 
tracted cold spell made us realize how serious this 
problem can be if measures are not taken to protect 
the chimney. 

A survey was made of 30 gas companies in the north- 
ern part of the United States, which represents a total 
of 94,000 gas burner installations. Of that number only 
4.8% of the chimneys have been lined with a liner ex- 
pressly for gas fuel. From these figures the problem 
of condensation in chimneys appears to be a minor 
one, but the past heating season has changed the view- 
point of many gas companies and the percentage of 
liners will rise sharply. Several of the largest gas com- 
panies in this area already have adopted a policy of lin- 
ing the chimney in every case at the time of installation 
of the gas burner. They are also recommending a liner 
for the old installations at the first sign of trouble. 

Condensation will form in practically every chimney 
during the extreme cold weather, an outside chimney 
with three sides exposed is one extreme and an inside 
chimney extending through a heated attic is the other. 
A severe winter such as we had during the past season 
caused trouble that perhaps would not have been 
brought out in three or four normal winters. Many of 
the most flagrant cases of damages are due to faulty 
construction of the chimney, and could not be detected 
without a close examination. I have witnessed cases 
in which a contractor has skipped the tile lining near 
the top of the chimney for a distance of a foot or two 
just to eliminate the cutting of a tile for the short 
length needed. In most of the larger cities the build- 
ing ordinance requires a fire clay flue liner on all new 
construction. This type of chimney is far superior to 
the brick and mortar chimney, but is not the answer 
to the problem, when gas is used for heating the home, 
due to the porosity of the tile and the leakage at the 





TPaper presented at the Mid-West Gas School and Conference, Iowa 
State College, Ames, November, 1936. 


{Minneapolis Gas Light Co., Minneapolis, Minn. 
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butt joint. The lifetime of this type of chimney is limit- 
ed, and depends on the severity of the conditions to 
which it is exposed. 

Many advantage are derived from installing a prop- 
erly sized flue liner at the time of the burner installa- 
tion. Actual tests have shown the fuel.economy to be 
as high as 10 to 15% in some cases, and in every case 
to be large enough to be noticed. Due to the lowered 
cross-sectional area, less air goes up the chimney, and 
consequently, less infiltration into the house. Base- 
ments are kept warmer, and draft conditions and “cold 
70” are lessened on the first floor. Damage which may 
come to the chimney and walls is eliminated, and this 
cannot be measured in dollars and cents only. Our 
competitors selling other types of fuel, use this chimney 
angle as a knocking point of gas heat. 

It is a serious problem when the chimney becomes 
saturated with condensation. A liner installed then 
will prevent further damage, but it is already too late 
to eliminate all the trouble. A chemical analysis of the 
mortar from a chimney that had been torn down 
showed the presence of sulfuric acid and calcium sul- 
fate. The sulfur in the coal used previous to the gas 
installation is largely responsible for the presence of 
these two compounds. Once the acid (being hygroscopic 
in nature) is carried through to the plaster, it will ab- 
sorb moisture from the air on every humid day. The 
wall can be repapered, but the spots will appear again 
at a time of high humidity. There are two alternatives 
offered as a remedy to this condition, one being to re- 
move the plaster and the other to treat the plaster to 
remove this moisture absorbing condition. One method 
of treating the plaster is with sodium silicate, which 
will neutralize the acid and harden the plaster. This 
is appreciably alkaline and to keep this from affecting 
the coloring matter in wall paper or the vehicle in paint, 
the wall should be given a coat of shellac as a second 
step. As a matter of additional precaution, the wall 
can be given one coat of aluminum paint. This method 
has been successful and has prevented the spots from 
appearing on the new paper. 
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The method used in the different cities for the sizing 


of flue liners is not consistent, and will vary from 5000. 


B.t.u. per sq. in. to 10,000 B.t.u. per sq. in. Another 
method is to install the largest liner possible. The figure 
most widely used is the one recommended by the Amer- 
ican Gas Association which is 7500 B.t.u. per sq. in. 
The company using 10,000 B.t.u. per sq. in. bases its 
argument on the warm air heating code which states 
that the vertical stacks need be only 70% of the base- 
ment warm air pipe area. Actual experience has proved 
this method to work out very successfully. 

We have been talking about protecting the chimney 
by installing a liner to prevent the flue gases from com- 
ing in contact with the cold walls, but another angle 
is to keep the flue gases above the dewpoint to prevent 
the condensation. We cannot sacrifice efficiency by 


raising the stack temperature, but two other methods 
are available: 


1. Lower the dewpoint. 
2. Cut down the heat loss of the chimney. 


The dewpoint can be lowered by the addition of 
more air to the flue gases. By the addition of basement 
air, the temperature of the mixture is lowered more 
than the resulting lowering of the dewpoint, so nothing 
is gained. To cut the heat loss of the chimney will re- 
quire insulation. A liner is dropped down the center 
of the flue and then an insulating material is packed 
between the liner and the chimney walls. This may be 
used on new installations, but should never be attempt- 
ed on an old job in which the chimney walls are satu- 
rated with moisture. The insulating material will soak 
up the moisture, and the chimney being capped at the 
top will leave no way for the material to dry out. 

The following data on materials used for flue liners 
are based on the report from the different gas com- 
panies, and are their actual experience with about ten 
materials. There seems to be a difference of opinion 
on some of the materials, successful in one locality and 
condemned in another. 


Copper 


The results with copper were only fair, with only 
one company reporting having success with it and its 
experience was limited. One company reported using a 
heavy gage copper and the liner was standing up well, 
but was starting to show definite signs of corrosion. 


Lead Coated Pipe 


Not recommended very highly by any one. Three 
or four years seems to be the lifetime from actual ex- 
perience, but one company has estimated the lifetime 
as 8 to 10 years. The general opinion is that it will 
not stand up long enough to warrant its use. 


Transite Pipe 


Transite has been widely used, and the general 
opinion seems to be that it is very successful when 
properly installed. The most serious trouble experi- 
enced is leakage at the joints, but this is not a common 
fault. Transite is difficult to install due to the large 
outside diameter of the coupling compared with the 
inside diameter of the pipe. It cannot be used in an 
offset chimney, unless the chimney is opened up to in- 
stall the offset fittings. 
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Aluminum 


Aluminum pipe has not been used to any great ey. 
tent, and those who have experimented with it are hot 
pleased with the results. It does not stand up long = 
enough to warrant its use. 


Vitreous Enamel Pipe 


Of all the materials on the market the vitreoy 
enamel pipe, at the present, seems to be the beg 
answer for a chimney liner. It can be used in either 
straight or offset chimneys as the manufacturer makes 
the pipe in joints as short as 6 in. With these shor 
joints an offset can be handled with ease. The lifetime 
of this pipe is not known, but if handled with reasopn- 
able care, and the enamel not chipped off to expose 
the metal, it should well be worth the investment. Ap 
8-in. liner of this type was installed in Minneapolis 
five years ago, in an outside chimney, and looks as 
good today as when it was installed. A “condensation 
eliminator” of the same material is put out by this 
manufacturer, the merits of which I know very little, 
except the claims made by the manufacturer. 


Stainless Steel 


The reports on 18-8 chrome nickel steel and Alle- 
ghany metal are very satisfactory. A few cases of cor- 
rosion have been found, but this particular company 
believes it to be a defect in the material and have not 
removed it from their approved list. 


Spraying with A.C.E. 


This method has not proved satisfactory because of 
the difficulty in getting a coating to cover the entire 
surface. Even when applied to a clean sound base the 
lifetime is only about three years. 


Dipped Metal Pipe 


Some work has been done with metal pipe dipped in 
an asphalt chromate emulsion, but the experience is 
limited and very little known as to the lifetime of this 
material. 

Tile 

Vitrified glazed tile is very satisfactory if it has a 
bell or slip joint. A butt joint tile should never be used. 
The joints should be caulked either with lead or an 
acid-resisting cement. This is an ideal material with 
which to line a chimney, for a new construction, but 
is difficult to install in an old chimney. A manufacturer 
of clay products, here in Iowa, has made samples of a 
slip joint tile that is very hard and dense. The cost 
per lineal foot is about one fourth that of the metal 
liners, and if made in an oval it could be lowered into 
an existing chimney. 

There are many points in favor of a chimney liner, 
but only one argument against it, and that is the cost. 
Somebody has to pay for it, and the logical place for 
it is in the price of the burner. The raise in burner 
price may at first be a resistance to sales, but it will 
remove a knocking point from our competitors. A 
liner installed at the time of the burner installation will 
remove the possibility of damage to the customer's 
premises and surely a customer with a damaged chim- 
ney is a poor booster for gas heat. 
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The Five Types of Domestic Oil Burners 


By ARTHUR H. SENNERt 






In order to meet the demand of prospective pur- 
chasers for information on oil burners, the U. S. 


HERE are on the mar- 

ket a variety of oil burn- 
ers whose primary function 
is either to waporize or to 
atomize the fuel and so mix 
it. with air that proper com- 
bustion will result under suit- 
able conditions of temper- 
ature. Burners generally may 
be classed then as either va- 
porizing or atomizing, but one 
important class of burners 
combines both vaporization 
and some degree of atomiza- 
tion. This is the so-called 
blue-flame rotary type. 


Vaporizing Type 

There are two principal types of true vaporizing 
domestic oil burners in use at the present time, but 
with so many modes of burning oil it is impractical to 
include herein reference to all the subtypes. The first 
of these two principal vaporizing types is that which 
mixes air and oil vapor before combustion by means 
of a pot or retort and a system of air distribution. A 
partial cross section of a burner of this type is shown 
in Fig. 1. 

In this burner the oil and air are delivered to the 
combustion chamber by means of a mechanism con- 
sisting of a blower, motor, and oil control valves, most 
of which are located under the hood (h). The air is 
delivered to the mixing chamber or “retort” through 
the delivery tube (g) and the oil is fed to the chamber 
through oil line (f). The gas pilot tip (e) provides the 
ignition on the gas ignition type burner illustrated al- 
though electric ignition is also offered by the manu- 
facturers. The oil flowing to the bottom of the combus- 
tion chamber (d) is vaporized and premixed with air 
supplied positively by the blower, principally through 
the air distributor (b). By premixing is meant that the 
vaporized oil and the air required for combustion are 
principally mixed before ignition takes place. The 
flame (a) burns well out of the chamber and the cham- 
ber itself does not become 
re hot, because of the 4 
circulation of air around it RR tes 
(some air is also delivered ey 
through ports (c) and be- NL al ‘ 
cause of the presence of the d 








Department of Agriculture has tested a number 
of oil burners of different design. From the infor- 
mation derived from these tests, the author has 
prepared material for a recently published circular 
of the Bureau of Agricultural Engineering, entitled 
“Oil Burners for Home Heating.” Presented here 
is an abstract of the first part of the circular. This 
article is of interest to readers for two reasons: 
First, it is an excellent classification of the various 
types of oil burners and, second, engineers may 
find it well to be acquainted with what the circular 
has to say on the subject of oil burners since the 
publication will be widely distributed. Additional 
abstracts will appear in future issues 


the mixing chamber and a 
small portion of the tube (g) 
projects into the boiler and 
the mechanism housed by 
hood (h) is external to the 
boiler. 

Second of the two princi- 
pal types of vaporizing burn- 
ers is one which utilizes a 
mineral wick in the bottom 
of the pot and an air dis- 
tribution. system for mixing 
the oil vapor and air in the 
proportions required for com- 
bustion. 

Because the _ vaporizing 
burners operate by boiling or vaporizing the fuel, they 
must be supplied with a relatively free-boiling fuel and 
one which leaves only a relatively small solid residue 
after burning. This means in practice today that va- 
porizing burners are limited to the use of fuel not 
heavier than the No. 2 of the commercial grades. 

There is one interesting application of the vaporizing 
burner to automatic heating in which the flame ordi- 
narily is not entirely extinguished when the room tem- 
perature has been satisfied; instead there is a so-called 
“high-low” control of the flame resulting in more near- 
ly continuous operation. The proponents of this type 
of burner maintain that greater comfort is realized in 
this manner because of the more nearly continuous in- 
put of heat to the heating system. They claim also 
some economy because of what might be termed the 
“throttling” effect of this type of control. This mode 
of operation seems theoretically correct, but only a 
small fraction of the domestic oil burners function in 
this fashion. 


Atomizing Type 


In one mechanical type atomizing burner, the oil is 
put under pressure and forced through a small nozzle 
opening to break it up into minute particles so that it 
enters the furnace as an exceedingly fine spray. To- 
gether with this, air is sup- 
plied by a blower or pump 
and so regulated as to bring 
h about the proper mixture of 
the air and fuel. This type 
of burner is most familiar 




















evaporating oil on the bot- 
tom of the chamber. Only 
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to the general public as the 




















so-called “gun” type. (The 
term “pressure atomizing” 
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Fig. 1. Pot type vaporizing oil burner. 


burner would be more exact 
and it is probable that in 
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Fig. 2. Gun type of vaporizing oil burner. 


the future this term will be used more commonly.) Use 
of the blower does not necessarily cause excessive 
amounts of heated gases to be blown through the boiler 
and up the stack. 

Referring to Fig. 2 the operation of the gun type 
burner is as follows: oil is fed to the burner from the 
oil storage tank through the line (f) passing through 
the filter (e) and thence to the oil pump (h). The pump 
forces the oil through the pressure regulating valve (g) 
and from here the oil is delivered at a constant pres- 
sure, generally about 100 Ib. per sq. in., to the nozzle 
(b) from which point it is sprayed into the furnace in 
a fine mist at the same time being mixed with air which 
is supplied by the fan (c). The motor (only a small 
fraction of a horsepower) (d) supplies: the required 
power. 

The atomization of the oil may be effected by the 
use of the energy contained in air when compressed to 
certain pressures and this gives us the general type 
known as the “air atomizing” burner. The air pressure 
utilized may be either low, medium, or high, depending 
on the particular design. The pressure atomizing and 
air atomizing burners may assume the ordinary gun 
type form and spray the oil and air into the furnace 
horizontally, or the spray may be directed downward 
at an angle, vertically upward into 
the combustion space, or in some 
other manner, depending on the gen- 
eral effect desired by the designer. 

There is another general type of 
atomizing burner known as the “ver- 
tical rotary” type. In this type of 





the vertical rotary type, the atomization is effected a 
least partially by the use of air. 

The vertical rotary atomizing burner is placed ep. 
tirely within the boiler. In the burner shown in Fig, 3 
the oil passes up through the hollow shaft (e) of the 
motor (d) and is sprayed at high speed from the 
atomizing cup (a) mounted on the top of the shaft. 
Oil is fed to the base of the hollow shaft by gravity, 
The air represented by the arrows is brought through 
the space (c) and passes up to mix with the atomized 
oil. This mixture is thrown outward and the flame 
burns with a characteristic yellow appearance. The re- 
fractory bowl-shaped chamber (b) serves to improve 
the combustion by catalysis. 

Another major subdivision of the atomizing type of 
burner is the horizontal rotating cup type (Fig. 4). Ip 
this case the oil is atomized by being thrown from the 
inside of a spinning horizontal cup. At the same time 
a blast of air is directed into the furnace along with 
the atomized oil. 

Atomizing burners in general, and this holds for the 


several principal types mentioned, frequently use the 
heavier oils, such as No. 3. 


Blue-Flame Rotary Burner 


One of the most important subdivisions of domestic 
oil burners and one which deserves to be classified as 
unique is the vertical rotary blue-flame burner. This 
burner, because of its so-called floating flame, has often 
been designated as a wall-wiping type. This burner 
functions principally by vaporization, but also to some 
extent by atomization. By reference to Fig. 5 it can 
be seen that this burner is of the vertical rotary type 
placed entirely within the furnace. The oil is sprayed 
from the revolving tubes (b) and thrown against the 
target wall (d) made of metal or clay, which is placed 
around the combustion chamber wall, together with the 
necessary air which is supplied by means of the fan. 
The oil is delivered across the hearth (a) in fairly large 
particles so that the small amount of atomization real- 
ized is gotten by impingement on the refractory ma- 
terial around the hearth. After ignition has been estab- 
lished (the igniter located at (c)), the hearth and the 
target wall (d) or flame ring, as it is sometimes called, 
become somewhat warmed, resulting 
in vaporization of the oil and its pre- 
mixing with air prior to burning. The 
resultant combustion in this type of 
burner produces the so-called blue 
flame. In practice, however, the most 
satisfactory type of flame for this 














burner, the mechanism is placed en- 
tirely or almost entirely inside the 




















class of burner is that which has a 
blue base with yellow or orange tips, 


base of the boiler and the oil is atom- nn 
ized by being thrown from the rim av Mie 
of a revolving disk or cup. The disk ¥ Fe ay 


rather than completely blue. There is, 
however, no objection to the all-blue 
flame if it can be maintained and if 


or cup speed in some types is rela- 
tively high, and the motion is ob- 
tained—either by direct or indirect 
drive—from an electric motor. Fig. 
3 illustrates a motor-driven centrif- 
ugal atomizing burner of the vertical 
rotary type. In some variations of 
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Fig. 8. Vertical rotary type of 
oil burner. 


good ignition can be attained with 
the burner so set. 

This flame is very much different 
in appearance from that produced by 
the vertical rotary atomizing burner 
illustrated in Fig. 3. It is different 
not only because of its blue color, 
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but also because it burns almost di- 
rectly against the vertical boiler 
walls and does not begin to burn 
yntil the mixture reaches the target h 
ring, whereas the flame in the case 
of the burner shown in Fig. 3 be- 
gins just after the mixture leaves 
the atomizer cup. 

Although the vertical rotary burn- b 
er is placed entirely within the fur- 
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nace, it is not subjected to such a . 
degree of heat as will cause undue 
depreciation of parts of the burner. All of the air sup- 
plied for combustion is introduced in such a way that 
it passes directly over the burner parts that are ad- 
jacent to the flame and to the heated portion of the 
burner such as the hearth. In this manner the burner 
is maintained at a temperature low enough to safeguard 
it against damage from overheating. Experience has 
shown that no unusual depreciation of the vertical ro- 
tary or similar types of burners results from placing 
them within the base of the boiler. 


Ignition 


Burners may be classified further according to the 
manner in which the fuel is ignited. With any type of 
burner it is necessary to introduce a flame or electric 
arc within a region which is filled with a mixture of 
oil and air in such proportions as to make it compar- 
atively easy to ignite. The principal ignition methods 
used today may be roughly classified as gas, electric, 
gas-electric, and oil pilot. With a gas pilot ordinary 
illuminating gas is used to provide a continuous source 
of heat, and is so placed as most effectively to bring 
the mixture of oil and air to such a temperature as to 
cause combustion. The pilot light is sometimes caused 
to expand at the time that the burner “comes on,” and 
by this means the danger of extinguishing the pilot 
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Fig. 4. (Above) Horizontal 

rotating cup oil burner. Fig. 

3. (Right) Blue-flame rotary 
oil burner. 
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light is somewhat lessened and ignition is presumably 
hastened. 

In the case of electric ignition, a spark is introduced 
into the region of the charge. The spark may be either 
continuous or intermittent. In the former, the spark 
continues during the entire time the burner is in oper- 
ation. In the intermittent type, the spark is active only 
during the time necessary to ignite the charge. Various 
advantages are claimed for each type by the designers. 
The electric ignition is fast becoming the most common 
mode. In the gas-electric type a gas pilot is turned on, 
the gas being ignited by a spark. The pilot light then 
ignites the charge. Still another device is the oil-pilot 
light in which a continuous oil-burning flame is main- 
tained for the purpose of ignition. Many favorable 
characteristics are advanced by advocates of these va- 
rious devices, but the type of burner selected depends 
on whether gas or electricity or both are available. 





Protecting the Worker Against Silicosis 


oo . program for protecting the health of 
industrial workers is recommended to the Air Hy- 
giene Foundation by its Medical Committee in a report 
on “Silicosis and Allied Disorders.” 

The report outlines the following program of health 
control for the guidance of employers: 

“A practical program of pre-employment examination 
of all workers exposed to dust containing silica is essen- 
tial. Such examinations should include a complete 
physical examination of each individual, a careful his- 
tory of past occupational exposure to dust, and a chest 
X-ray. 

“The value of such procedure may be summarized 
thus: 

“1. Protection of prospective employes, who may 
have diseased lungs, from silica exposure. 

“2. Discovery of hazardous jobs, as a result of find- 
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ing the silicosis cases, in order to eradicate these 
hazards. 

“3. Discovery of active and open cases of tuberculo- 
sis which are in contact with other employes, especially 
protecting the younger workers who are susceptible to 
contact infection. 

“4, Discovery, through periodic examination of those 
with inactive tuberculosis, of any reactivation of their 
tuberculosis, so as to protect especially the younger 
employes. This also offers infected individual a better 
chance of cure. 

“5. Discovery of early cases of silicosis through 
periodic examination in order to give added protection 
from further excessive dust exposure. 

“6. Determination, through periodic physical exam- 
ination. of the effectiveness of the dust control pro- 
gram.” 
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Controlling Air Bacteria with Air Conditioning ; 


By T. S. CARSWELL, J. A. DOUBLY, 


HE question of the part played 

by the air in the dissemination 
of bacterial disease has long been 
of interest, and the rapidly increas- 
ing application of air conditioning 
to public and semi-public buildings 
has focused attention upon this 
problem. The modern air washing 
and recirculating systems offer an 
excellent opportunity for bacterial 
purification of the air as well as 


and H. K. NASON 


The authors of this paper have 
found that it is possible to decrease 
the amount of bacteria in air by 
treating the water in the spray 
chamber with benzylphenol. In 
some cases it has been possible to 
reduce the bacterial content of the 
air to 1/6 of that obtained when 
using plain water in the spray cham- 
ber. Material for this paper has been 
abstracted from an article by the 
authors, who are associated with 
the Monsanto Chemical Co., St. 
Louis, and which appeared in the 
Industrial Edition of “Industrial and 
Engineering Chemistry.” 


large numbers of typical nago- 
pharyngeal organisms are projected 
into the air by sneezing and can be 
recovered from the air in appreci- 
able numbers 10 min. after the room 
has been vacated. Wells estimates 
that an average of more than 20,000 
of these organisms are thrown into 
the air with each sneeze. By mathe- 
matical considerations, Wells shows 
that if an infective droplet expelled 


purification in respect to dusts and 
pollens. It is the purpose of this 
paper to describe a simple method by which the bac- 
terial content of recirculated air may be markedly 
diminished. 

The presence of bacteria in air has not been disputed 
since the time of Pasteur. Flugge and his students 
demonstrated that virulent tubercle bacilli could be 
isolated from droplets expelled into the air by persons 
afflicted with the disease. Winslow showed that the 
bacterial content of air from different sources varied, 
and that only a small portion of the bacteria present 
was of pathogenic significance. Winslow and Robinson 
concluded, after careful experimental work with B. 
prodigiosus as a test organism, that danger of infec- 
tion was confined to a local discharge of spray close 
to the mouth; they regarded ingestion, rather than in- 
halation, as the principal channel of infection. They 
claimed that droplets of infective material expelled 
from a diseased person are effective 
40000 


by coughing or sneezing possesses 

an initial diameter less than 0.1 
mm., it will evaporate completely before reaching the 
ground (6 ft.), and the bacteria will remain in the air 
as “droplet nuclei.” 

The work of Wells seems to prove conclusively that 
pathogenic bacteria can remain suspended in air and 
viable for long periods, and that they can be widely 
disseminated by air currents. This in no way implies 
that disease may be spread in this manner, since no 
evidence of epidemiological significance has as yet been 
presented to show that such contact with infectious 
organisms by normal persons will cause the correspond- 
ing malady. Nevertheless, it would seem to be good 
practice to maintain the air circulated in any ventilat- 
ing system as nearly sterile as possible. 

This report describes the use of a germicide in the 
air washing water, a technic which possesses many ad- 
vantages from the standpoint of cost and convenience. 

Most of the common antiseptics 





only for a few feet, and that they 
soon fall to the ground. This con- 
clusion was substantiated by others 
and widely accepted. 

Recent studies by Wells and his 
coworkers at Harvard, under condi- 
tions which lend more confidence to 
the results, led to the opposite con- 
clusion. They showed that bacteria 
contained in minute liquid droplets, 
expelled into the air and rapidly 
evaporated, are present in a fine 
smokelike form and do not settle, 
but may drift for hours on currents 
of air. They were able to recover 
Pneumococcus type I, B. diphtheriae, 
Streptococcus hemolyticus, and Strep- 
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cannot be used because of the odor. 
imparted to the air. Since the amount 
of air in contact with the water is 
relatively enormous, a substance of 
distinctive odor may seriously taint 
the air, even though its vapor pres- 
sure is quite low. Mercurials and 
copper salts cannot be used since 
they are extremely corrosive to the 
metals which make up the equip- 
ment. Ammonium salts and amines 
cause corrosion of copper and brass 
parts. 

The ideal germicide for bacterial 
control in air conditioning should be 
highly toxic to the organisms in- 
volved, noncorrosive to the metals 
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tococcus viridans from the air of a 
still chamber 48 hr. after artificial 
inoculation. They also showed that 
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Fig. 1 


usually used in engineering equip- 
ment, odorless when used in effective 
concentration, nonvolatile, nontoxic 
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to man and to higher animals, | alien anciaes ; The water used in the sprays 
economical and safe to use, stable — \ | S000 for cooling and humidity control 
even on prolonged aeration, and eae is chilled by passage through a 
easily dissolved in water. A com- = \eemmoay 6.000 shell-and-tube heat exchanger, 
mercial mixture of the o- and \ using liquid ammonia as a re- 
p-benzylphenols meets these re- ad I | ace frigerant, and is circulated by a 
quirements and was therefore \ , centrifugal pump. The water 
selected for use in this work. er \ j | £q000 level in the tank of the washer 
These benzylphenols are not only \ is maintained automatically by a 
effective in high dilution against = rn LA | ave float valve. The average temper- 
many types of bacteria but have PN tie: ature of the water in summer is 
the added advantage of being apd x / nal | “000 about 44F. There is a temper- 
particularly om to a = af M foanenen som a ature rise — — eG dur- 
- r / 1 through the sprays. 
protozoa, and hence are well a , ing passage throu 
dapted to slime control. Although / No refrigeration is used during 
slime control is not directly re- a | s Pi | 2000 the winter months and the water 
lated to the problem of bacterial / ba temperature approaches that of 
reduction in the air, it should " tment: 5m the air. The system is carefully 
be noted in passing that its re- y (LEFT-HAND SCALE) controlled and almost ideal at- 
moval is an operating problem N . , —— oy eer eer may be mospheric conditions are main- 
of considerable economic signifi- § | | S00 mmm. Benzre Pree. I z tained in the building at all times. 
jane Nad rn pieemammen Waree j ae Many methods have been pro- 
The benzylphenols were dis- : KR. . posed for the estimation of the 
solved by adding the theoretical | | * y “aw; bacterial content of air but in 
equivalent of sodium hydroxide; x | Y x the present work only the Petri 
this was necessary due to the * “| ys Ba {= plate method and the centrifuga- 
& ‘ 
fact that the free benzylphenols iy Py a | (Lerr-HAnd SCALE) § — method of Wells were used. 
are sparingly soluble while the % ° 4 / naa The _bacterial content of _the 
corresponding phenates are quite %& | « washing water was determined 
situbbe s a zaoco & by collecting samples aseptically 
eats eovesed ia tile. se 3 iaeitomaaa ? and plating various dilutions in 
wit tidhedel « erady of bacterial or Renmin sae) = = ane nutrient agar. All plates were 
rehiGiins under ce ecounen ati t. ei ro ‘seace) incubated for 49:hr. at: 37C. The 
winter operating conditions. For ON ee ee a pena be mig cies — 
these studies a system was avail- go ee a ee 
able whose characteristics could “| \ ’ rr are most significant from the 
epee ol . f / ts standpoint of health. The water in 
almost at will and eter , | Sees th h OE 1 are 
which was so convenient that / \ \Larrnwe sng pest 5 be are : aed 
every change in operating con- ; ye ee ee eer 
ditions could be followed in de- a / V ; ea out before each test period. 
tail. This system is installed in / 1000 pRe. BENZYL PHENOL : i 
a general office in St. Louis and “ a ees Wier Comalee 
’ briefly described as follows: o penbined: wéantin p iii At first the increase in bacterial 
The air in the building is cir- Orn ee eredymuee count of only the water in the air 
. / ee . . 
culated through central equip- - Ng A ern SCALE conditioning system was studied. 
ment in winter, or dehumidified Or eS Oe When no germicide was added, 
and cooled in summer. It passes wen o> ein iia ae the count increased rapidly, as 
through water sprays which con- ak te sha ay shown by the upper curve in 
y conditioning system § y Pp 


trol the humidity and cooling. 

Heating is effected by cast-iron steam coils placed after 
the washer. A turbine-type blower fan, located at the 
effluent side of the washer, forces circulation through 
the main and subsidiary distributing ducts to the sepa- 
tate floors and rooms, where the air is discharged 
from louvers at the ceiling. The return air is picked 
up by ducts at'the ceiling and returned to a common 
duct which enters the washer just ahead of the wash- 
ing sprays. Fresh makeup air from the outside passes 
through viscous-type filters and steam coils, and is 
mixed with the air returned from the building just 
ahead of the washing sprays. Very little fresh air is 


added, averaging less than 10% during the warmer 
months. 
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Fig. 1. The increase was ap- 
proximately a linear function. On Monday of the fol- 
lowing week the system was cleaned, and sufficient 
germicide (o- and p-benzylphenols) was added to the 
humidifier water to produce a concentration of 500 
p.p.m. When the germicide had been added, the bac- 
terial content was reduced to an average of 10 organ- 
isms per cc. and was maintained at this low figure for 
the duration of the test. The lower curve in Fig. 1 
shows the bacterial count of the water after germicide 
had been added. The ordinate scale for this curve is 
much larger than that of the upper curve. If the same 
scale is used for both. the lower curve becomes practi- 
cally coincidental with the x-axis and cannot be dis- 
tinguished. At the same time Petri plates containing 
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BACTERIAL COUNTS IN AIR-CONATIONING SYSTEM 
SAMPLES COLLECTED WITH WELLS AIR CENTRIFUGE 


' VULY- AUGUST 1936 


nutrient agar were exposed to 
the air of the building to obtain 
samples of the bacterial flora. 
The bacteria obtained from both 
the humidifying water and from 
the air of the building were 
studied by cultural and by micro- 
and macroscopic examination. The 
organisms in. both air and water 
were quite similar, and the fol- 
lowing forms. predominated: 
Staphylococcus aureus, albus, and 
citreus; diphtheroids; Gramposi- 
tive bacilli; pneumococci-like or- 
ganisms; and fungi. 


was proved by sealing ag 
of the water in a sterile g 
tube which was then suspe 
in the water of the air was 
pan. It was removed after & 
days, and the bacterial copy 
determined in the usual man 
The initial bacterial count” 
35,200 organisms per cc. increag 
ff (nid te ee only to 36,500. These results g 
a. to be expected when we consi 
ee SA that the temperature of the wag 
"Gh ing water is too low to pert 
rapid reproduction of the orga 
i isms which will grow at 7 
Summer Operation ae the incubation temperature use 
< AIR FROM WASHER USING GERMICIDE . * 
This series of tests differed «°“~(600 RRM. BENZYL PHENOL) in these tests. 
from those just described in that - os 4 The addition of benzylphendl 
accurate methods were used for TIME, HOURS results in the reduction of the 
the determination of the bacteria bacterial content of the, washiny 
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Fig. 3 
in the circulating air, and a com- 
parison of the bacterial content of the air entering and 
leaving the washer was obtained. The bacterial con- 
tent of. air returned from the building (i.e., air before 
washing) was determined at a point in the middle of 
the return duct just prior to the point where it dis- 
charges into the washing chamber. The bacterial con- 
tent of air delivered to the building (i.e., air after wash- 
ing) was taken from the main duct about 15 ft. beyond 
the fan. This position was chosen to minimize tur- 
bulence and the possible inclusion of droplets of hu- 
midifier water. The bacterial content of the humidifier 
water was determined in the same manner as in the 
first series of tests. 

Two methods were used for the determination of the 
number of bacteria in the air. In the first, nutrient 
agar Petri plates were exposed in the duct. The num- 
ber of bacteria on the plate was then related to a defi- 
nite quantity of air. In the second method, air was 
withdrawn from the center of a duct through a tube 
and passed through a Wells air centrifuge. The equip- 
ment was standardized as to air flow and the volume 
of air sampled could easily be calculated. 

Fig. 2 shows the results obtained with the Petri plate 
method; Fig. 3 gives those with the Wells centrifuge 
method. The results by these two methods are similar 
qualitatively but not quantitatively. The Wells cen- 
trifuge gives much higher values for both inlet and 
outlet air. 

When the washing water is continuously recirculated 
and no germicide is added, the bacterial content in- 
creases steadily and more rapidly than in the case of 
winter operation. The bacterial content of the air re- 
turned from the building is substantially higher than 
that of the air delivered to the building. This behavior 
suggests that bacteria are removed from the air by 
washing, even though the wash water is rather highly 
contaminated with viable organisms. There is a steady 
increase in bacterial content of both sources from the 
beginning until the end of the week. 

That the increase in bacterial content of the water 
is not due to growth of the bacteria initially present 
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water to a very low figure. Thig 
reduction is accompanied by a striking reduction in the 
bacterial content of the washed air. There seems. to he” 
little tendency for the bacterial content of the washed 
air to increase over the weekly period, although the air — 
delivered to the washer increases at about the same rate 
as when no germicide is used. In every case, however, 
the bacterial content of the air returned from the build- 
ing to the washer is less when germicide is used than 
for a corresponding time when no germicide is used. 
The slight increase in the bacterial content of the wash- 
er water toward the end of the week results from a drop 
in the concentration of germicide present, caused by 
dilution by water condensed from the atmosphere dur- 
ing the process of dehumidification. Since the water ca- 
pacity of the system is a constant, there is a continual 
loss of water through the overflow pipe during the times 
when dehumidification is taking place. Chemical - tests 
showed that the actual concentration of benzylphenols 
present at the end of the week was as low as 15 p.p.m. 
Nevertheless, this small concentration greatly inhibited 
the increase in the bacterial content of the water and 
of the washed air. The most practical solution to this 
problem would be to add some germicide daily. 

The results seem to show that germicides of the 
benzylphenol type offer a cheap and convenient way 
to improve the efficiency of air washing equipment in 
respect to bacterial removal. Only the physical meas- 
urements of bacterial reduction are reported, and no 
conclusion as to its possible hygienic significance can 
be made or inferred. In fact, the industrial applica- — 
tion of germicides for the elimination of mold and 
bacteria from air circulated for process work, such as 
in bakeries, breweries, and other fermentation indus- 
tries, offers interesting possibilities. 

It is hoped that this work will stimulate interest) 
among manufacturers of air washing equipment to 
ward the development of still more efficient apparatus 
for effecting bacterial control. Probably a higher de# 
gree of bacterial reduction than that reported here 
could be obtained by providing more intimate contact, 
between the washing water and the circulating air. | 
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Pictures In 
ELECTRIC HEAT PROTECTS THE PRESI- 
DENT of the United States from the elements 
at his inauguration in January. Installed in 
the front of his reviewing stand, this electric 
heater may have been one of the important 
reasons causing President Roosevelt to insist 
on holding the ceremonies outdoors in spite of 
the inclement weather. 


COOL SLEEPING IN THE SYRIAN DESERT where the tempera- 

ture sometimes reaches 140F is assured in this trailer (above) 

Tunning between Baghdad and Damascus, a 600-mile run. Operated 

by the Nairn Transport Co., Ltd., this air conditioned, 14-passenger 

bus has been designed for comfortable travel in outside tempera- 

tures ranging from 0 to 140F. Interior, made up for sleeping, shown 
at right. 
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HART MOISTURE GAUGE being used by a Southern Pine 
Association inspector. Because of the importance of properly 
seasoned lumber in the construction of buildings, this moisture 
meter, inspected and approved by the Association, is used to 
indicate accurately the moisture content of lumber. Points 
are driven into lumber with a hammer and the gauge dial 
registers in micro-amperes the exact percentage of moisture 
contained in wood. 
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Is There a Critical Heat Input with 
Intermittent Firing? 


Based on results obtained by field studies on hundreds of intermit- 
tently-fired plants, the author argues that changes in efficiency can be 
explained only on basis that there is a ‘one best” heat input for any given 
plant and that it must be found to get the best possible results.— Editor 


By ALFORD G. CANAR?t 


WHEN a central heating plant is fired with gas, 
more or less intermittent firing is achieved in that 
the burner operates only part of the time. The firing 
period occurs during the time the thermostat calls for 
heat and continues until the desired thermostat tem- 
perature is satisfied, whereupon the burner is shut off. 
The next cycle of operation occurs when the thermo- 
stat again calls for heat and if the burner has been 
shut off for some time the heating system is compar- 
atively cold and the next firing period must start from 
scratch. 

A thorough study of intermittent heating as obtained 
by gas firing in a central heating plant brings out the 
point that a heating system is not such a simple thing 


— 


tThe Peoples Gas Light and Coke Co., Chicago. 
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as is generally supposed. Our general understanding 
of heating systems is based entirely on steady firing 
with solid fuel. Intermittent firing with gas is a differ- 
ent operation and the effect on the heating system is 
somewhat different; therefore, intermittent firing gives 
a new understanding of the mechanics of central heat- 
ing plant operation, in fact, tells us something about 
a heating system which we didn’t know before. 


Overall Efficiency of Space Heating 


When a building is heated most effectively by any 
given heating system then the overall efficiency of space 
or house-heating is at the maximum possible within — 
the limitations of the particular system at hand. What ~ 
the maximum efficiency of space heating will be de- — 
pends entirely on two factors; namely, (1) the design 
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ed Forout of the entire heating system as related to 
the particular building considered, and (2) the amount 
of hourly gas consumption used on the burner. 

It is general practice to apply a gas rate on a burner 
which is expected to provide satisfactory heating con- 
ditions during the coldest weather which is normally 
anticipated for a heating season. By this method a 
fixed gas rate on the burner is used throughout the 

entire heating season, and is not changed if heating is 
‘satisfactory in the coldest weather. The following dis- 
cussion and conclusions are based entirely on the study 
of a very large number of cases where the fixed gas 
consumption method was used during the entire heating 
season. However, a fixed gas rate may have been used 
only during part of the heating season and then a lower 
or higher gas rate applied and used for the balance of 
the season either to satisfy a complaint from a customer 

or for. study purposes as to the effect on operating 
cost. or change in effectiveness of providing heat. 
The efficiency of space heating when considering 
central heating plant systems is an overall, average or 
consolidated efficiency of. a whole series of efficiencies 
involved, which are as follows: 

1—Boiler or furnace efficiency. Boiler or furnace 
efficiency depends on combustion efficiency of the 
burner;_on- how effectively the heat developed by the 
burner is. applied to the heating surfaces; on how read- 
ily the heating medium, whether steam, water, or air, 
absorbs this heat from the heat transfer surfaces;. on 
how readily the heating medium can circulate through 
the boiler or furnace and be delivered to the inlet of the 
piping or duct system; on how effectively the hot gases 
scrub the heating surfaces and on the time factor in- 
volved in this contact period; on the heat losses from 
the boiler or furnace; and on the flue losses. Each of 
these factors involves an efficiency and the boiler or 
furnace efficiency is a consolidation of all these indi- 
vidual. efficiencies. 

2.—Efficiency of the piping or duct systee The 
piping or duct system receives the heating medium. from 
the boiler or furnace at the latter’s outlet, having a 
certain heat content. and a certain velocity. of flow or 
circulation, both of which vary appreciably during a 
firing. period. The carrying of heat and. speed of cir- 
culation. by the piping or duct system to. the radiators 
or registers involves an efficiency. Any loss of heat from 
the piping affects the heat. content and the velocity of 
circulation, whereas faulty design in the pipe or duct 
System .causes considerable effect on circulation, the 
more that it slows circulation, the greater the loss of 
heat from pipes or ducts.. Therefore, the efficiency of 
the piping or duct system is a consolidation of a num- 
ber of efficiencies as enumerated above. 

- 3a—Efficiency of the radiation. in. a steam or hot 
water system. Depending. on the heat .content in the 
hot water or steam and the speed of circulation at the 
entrance of the radiator, the latter receives heat at a 
certain rate. The design of. the radiator then has its 
influence on the rate of circulation through it and on 
the rate at which the heat is given off by transfer of 
heat to the surrounding air. The transfer of heat to 
the air by the radiator is influenced: by the character 
of paint on the radiator, design of radiator, whether or 
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not radiator covers are used and their design, how well 
the air circulation to and from the radiator can be 
obtained, whether or not any humidification is obtained, 
and the location of the radiator in each room. The rela- 
tive location of the radiator in a room greatly influences 
the effectiveness with which the heat given off by the 
radiator to the air is distributed about each room to 
obtain the desired comfortable temperature in the lower 
or occupied part of each room. 

These various steps and features each involve an 
efficiency and the efficiency of the radiation is a con- 
solidation of a series of efficiencies. 

3b.—E ficiency of the registers in a warm air system. 
The varying quantity of air at varying temperatures 
which comes into the rooms through the registers is 
circulated around the room and the effectiveness with 
which the air circulation builds up and maintains the 
desired comfortable temperature in the lower: or occu- 
pied part of each room is influenced’ by the type of 
register; its relative location in each room; whether 
or not return air grilles are located in the rooms; and 


if not, the availability of nearby returns; location . of 


return grilles with respect to warm air registers; vol- 
ume’ and temperature of warm air leaving cegatey and 
quantity of return air leaving each room. 

The foregoing factors each involve an efficiency. and 
the efficiency of the registers involves a consolidation 
of a’series of efficiencies. 

4—Overall efficiency. This efficiency i is a sides 
tion of all the efficiencies mentioned above. A change 
in any one of the individual efficiencies involved can 
multiply efficiencies all along the line, hence, a small 
change in one of the first efficiencies involved in the 
cycle can amount to considerable change on the con- 
solidated heating efficiency. 

The overall efficiency is the efficiency which has é 
rect control over the cost of heating. When the effi- 
ciency is at the maximum possible for any particular 
case then the house or building is being most effectively 
heated at the minimum possible operating cost, and 
naturally, that.is just what we want to achieve. The 
overall operating efficiency of space or house-heating 
on a seasonal basis controls the operating cost per heat- 
ing season. rae ; 


Critical Heat input 


A thorough study of many hundreds of intermit- 
tently-operated, gas-fired central heating plant instal- 
lations, both conversion and gas designed, has very 
specifically pointed out to the author that each individ- 
ual job, in order to obtain the highest overall heating 
efficiency and the consequent minimum operating cost, 
requires that a certain “critical heat input” be trans- 
ferred into the heating medium in the boiler or furnace 
per unit of time during the firing period. For any given 
heating system if any other input is obtained, either 
lower or higher than the critical input, then the overall 
heating efficiency suffers a drop and the operating cost 
is proportionately higher. The curve of overall heating 
efficiency seems to be more or less parabolic with the 
high point of efficiency at the critical input and a drop 
in efficiency at higher or lower inputs. 

The critical input of heat to the heating medium 
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depends greatly on input of heat on the burner. In 
order to obtain the critical input on any given job a 
certain gas rate is required on the burner. What the 
gas rate must be to get the critical input of heat to the 
heating medium depends on a variety of factors, such 
as, (1) design of boiler or furnace; (2) amount and 
character of heating surfaces; (3) type and size of 
burner and how the heat of combustion is applied to 
the firepot heating surfaces; (4) the temperature de- 
veloped in the combustion chamber and the firepot 
which depends directly on using the minimum possible 
excess air; (5) the draft used, which influences the 
rate at which the hot gases travel over and contact the 
heating surfaces; (6) whether or not the gases make 
intimate contact with all the heating surfaces in the 
upper flue passages, or rather, the heating surfaces be- 
yond the combustion chamber; in other words, whether 
the upper flue passages need “baffling” and how well 
they are baffled in the case of converted coal boilers 
and furnaces. 


These six factors have considerable influence on the 
heat input to the heating medium and thus have ap- 
preciable effect on the overall heating efficiency. What 
the burner input must be to obtain the critical input 
to the heating system so that the best overall efficiency 
results, depends considerably on the status of the above 
six factors. If one is off color then the critical input 
is missed or if the critical input happens to be achieved 
anyhow, it requires a greater burner input to do it, 
but if all the above factors are well engineered to give 
the best results then critical input is achieved on the 
minimum burner input. A small change in one of the 
contributive efficiencies may be multiplied to an appre- 
ciable figure in the overall heating efficiency. 


The engineer who installs a gas burner in a coal 
boiler or furnace or installs a gas designed boiler or 
furnace must engineer the job very carefully, especially 
after the installation is made, if he expects to give his 
customer a satisfactory heating job for the minimum 
possible operating cost. If he does this then he achieves 
the critical input for that particular job on the lowest 
possible hourly heat consumption on the burners and 
as a consequence obtains the maximum overall heating 


efficiency possible within the limitations of that par- 
ticular job. 


In a serial article on “Engineering Gas Conversion 
Burner Installations” published in Heatinc & VEN- 
TILATING from September, 1935, to February, 1936, 
the author mentioned in the last issue 69 cases where 
good engineering work had produced satisfactory heat- 
ing conditions and appreciably reduced operating costs. 
The critical heat input may not have been exactly 
achieved in every case, but it apparently was at least 
approximated. Perhaps in some cases a little more re- 
finement of adjustments might have been possible 
which would have permitted achieving the critical in- 
put on a slightly reduced burner input and thus re- 
duced the operating cost slightly more with a conse- 
quent increase in overall operating efficiency. The 
69 cases mentioned are only a portion of many 
hundreds of cases which were engineered, studied, and 
analyzed. 
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Wherefor Critical Input 


The conclusion that there is such a thing as Critical 
input in any given heating job is founded on the basis 
that only the conception of critical input explains the 
results obtained by carefully engineering gas heating 
jobs. 

Why does one four-section round boiler job show a 
saving in operating cost of over 20% whereas another 
shows considerably less when the same type of correc. 
tive engineering was applied to both? Why does one 
furnace job show a saving of over 30% whereas an- 
other shows less than 10%? Why does one sectional 
boiler job show a saving of less than 10% while an- 
other shows over 40%? Why does one steel boiler job 
show a saving of over 20% while another shows less 
than 10% whereas both had the same thing done to 
them, namely, spirals placed in all the tubes to in- 
crease scrubbing action and retard the gas travel? Why 
does reducing a strong draft on one job effect a large 
saving on one case and a considerable lesser saving on 
another case when fairly equal drafts were reduced 
about an equal amount? Why does the closing of an 
indirect damper in a downdraft furnace cause only a 
small reduction in operating cost in one case and a 
much larger reduction in another? Why does increas- 
ing the gas rate per hour on the burner show a large 
reduction in operating cost in one case and a much 
smaller reduction in another, or why does it show any 
reduction when you consider that the flue loss might be 
greater than before? Why does one job, where a flue 
temperature was reduced 150F by baffling show a 
smaller reduction in operating cost than another job 
where the flue temperature was reduced only 40 or 
50F? Why does one job, where the flue loss was in- 
creased, show an appreciable reduction in operating 
cost, whereas another job, where the flue loss was de- 
creased, shows an increase in operating cost? Why 
does a job where flue loss was decreased only slightly, 
show a large reduction in operating cost? Why does 
one job, where an excessive gas rate was reduced by 
7.5% show a reduction in operating cost of 10.5% 
while another job had an excessive gas rate reduced 
13% but showed 20% savings, whereas the flue loss 
was decreased only a few tenths of a per cent? Change 
in flue loss does not explain it, neither does boiler or 
furnace efficiency because their efficiency is only a part 
of a whole series of efficiencies involved. Only a change 
in critical input, which brought about a change in the 
overall space heating efficiency, explains it. If a job 
was carefully engineered and a reduction in operating 
cost per heating season of 20% resulted, then the over- 
all seasonal space heating efficiency had been increased 
by 20%. The critical heat input for this particular job 
was either obtained exactly or closely approximated. 
For lack of a better name this input is called “critical” 
because it is of critical importance. 

It must be remembered that this critical input is not 
the burner input in B.t.u. but the heat input transferred 
into the heating medium through the efforts of the 
boiler or furnace which accounts for prompt and the 
most effective heating of a building. The minimum 
possible operating cost consistent with prompt and 
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. effective heating of the building is the happy by- 
product from attaining the critical heat input on any 
job. j ‘ ; 

The lower the input of heat to the heating medium 
the lower the overall operating efficiency and the higher 
the operating cost. The more the input of heat to the 
heating medium exceeds the critical input the lower 
the overall operating efficiency, although it seems that 
excess input causes less drop in the overall operating 
efficiency than too low an input of equal amount. When 
the input is too low, unsatisfactory heating of the build- 
ing results in addition to higher operating cost, whereas 
a higher input than the critical input does not produce 
unsatisfactory heating, but it does produce more costly 
operation. This points out the necessity of obtaining 
the critical input for any given job as closely as is pos- 
sible. 

Every heating system “as is” has a certain critical 
heat input demand which will give the most effective 
heating—proper heating accompanied by minimum op- 
erating cost. In other words, inputs other than the 
critical could give good heating but only the critical 
input can give the lowest possible operating cost con- 
sistent with proper heating. One could almost call the 
critical input the “most effective input.” Therefore, 
circulation of the heating medium, be it steam, water, 
or air, is a function of heat input to the heating me- 
dium; the critical input being responsible for the cir- 
culation which most promptly and effectively heats the 
building to satisfy the demands of the thermostat dur- 
ing each heating period. If the input is less than the 
critical, the heating period required to satisfy the ther- 
mostat’s demands is of longer duration, hence over the 
period of time the consumption of gas is greater. If 
the input is greater than the critical, then the heating 
period, required to satisfy the thermostat’s demands is 
shortened very little, because, even though more input 
of heat may occur to the heating medium, there are 
limitations as to how effectively the radiators or regis- 
ters will permit building up the effective temperature 
to satisfy the thermostat. In other words, the ratio of 
circulation to the ability of the radiators or registers 
to disseminate heat to the rooms for the effective build- 
ing up of temperature to satisfy the thermostat, is in- 
creased very little if any, but the penalty of burning 
more gas during the heating period accounts for a 
greater consumption of gas over a period of time than 
in the case where the critical input is used. By using 
more gas consumption per hour over and above that 
required to obtain the critical input little is gained as 
to effectiveness of heating the building, but more is 
lost because of the greater hourly gas consumption 


which at the end of a day or longer period of time ac-. 


counts for a higher total gas consumption, which, in 
turn, results in a higher operating cost because the 
overall operating efficiency ofi heating the building has 
been decreased. The higher the input above the critical 
the greater the ill effects. Likewise, the more the in- 
put is below the critical input the greater the total gas 
consumption over the period of a day or per degree 
day, the higher the operating cost because the lower 
the overall operating efficiency. 

The heating system other than the boiler is usually 
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accepted as it is whenever a gas burner or gas boiler 
or furnace is installed. However, any changes in it 
which will improve circulation will be a benefit because 
a lower critical input will be required, which, in turn, 
results in economy in operation. Regarding conversion 
jobs, the amount of hourly gas rate required to obtain 
the critical input depends on: (1) the burner applica- 
tion to the particular boiler or furnace; (2) the amount 
of excess air used on the burner; (3) the draft intensity 
which controls the velocity of the gases over the heat- 
ing surfaces; (4) baffling to increase scrubbing action 
of the gases on the heating surfaces in the upper flue 
passages; (5) closing indirect dampers in furnaces so 
that all heating surfaces are utilized; (6) removing 
firebrick linings from firepots of steel furnaces. 

Variations or changes as regards these six factors 
have a marked effect on how much hourly gas con- 
sumption is necessary on the burner in order to achieve 
the critical input of heat to the heating medium. Con- 
siderable change in any one or more of these six factors 
will result in considerable change in the operating cost 
because of considerable change in the overall oper- 
ating efficiency. The farther away from the critical 
input the job is operated at the higher the operating 
cost and the more the job can be benefited by correc- 
tive engineering, and the closer the input to the critical 
input the less the job can be benefited by the same 
corrective engineering. 

In the case of gas designed boilers or furnaces a 
certain type of burner is an integral part of the equip- 
ment and there are usually only three factors involved 
which can affect the critical input; namely, excess air, 
draft, and gas rate. The heating system as regards 
any given building has a critical input just as much 
when gas designed equipment is used as when a con- 
version burner is used. It is just as essential to obtain 
the critical input in one case as in the other. If we can 
keep the excess air and draft at a minimum then we 
can achieve the critical input in the case of gas de- 
signed equipment on a minimum gas consumption per 
hour. If we just blindly put the rated gas consumption 
on gas designed equipment we may miss the critical 
input and if we don’t keep excess air and draft at a 
minimum we may achieve critical input but more gas 
consumption will be used and the operating cost will 
be higher than if we applied some corrective engineer- 
ing. A gas designed job can be almost as far out of 
line as a conversion job. 


Determination of Critical Heat Input 
Per Unit of Time 


It is not necessary that we know just what the criti- 
cal heat input amounts to in heat units, but we should 
determine the hourly input necessary on the gas burner 
which will permit us either to achieve the critical input 
or at least approximate it. This is accomplished by 
experiment—by conducting a heating test—and deter- 
mining the minimum burner input per hour which 
will give a good rate of steaming on a steam job, a 
good building up of water temperature on a hot water 
job, and a good building up of register temperature in 
the case of a warm air job. If these items are properly 
arranged then it is a foregone conclusion that the build- 







































ing temperature will be promptly raised to satisfy the 
demands of the thermostat. 


Conversion Burner Jobs 


A so-called required gas consumption is calculated 
beforehand. This is necessary in order to size a burner. 
This, however, is only an approximation regardless of 
whether it is calculated from heat loss, amount of 
standing radiation, rating of boiler or furnace, or other- 
wise. The calculated gas rate is sometimes correct, but 
usually requires some variation. It is an initial guide 
or starting point. A heating test should be made with 
the calculated gas rate and the results observed. If 
heating is too slow the rate must be increased by steps 
until satisfactory results are obtained. If the heating 
is too rapid, the gas rate should be reduced to the 
minimum which will give good results. 


Steam Jobs 


A gas rate should be applied on the burner. which 
in the average case, will permit building up 1 Ib. of 
steam pressure within 20 to 30 min. after the water 
starts to boil. It is essential that all. the radiation, 
which is to be normally used, is turned on. If a job 
is noticeably short on radiation, faster steaming is 
necessary—building up 1 lb. of steam pressure within 
10 to 20 min. after boiling starts, the length of time 
depending on the seriousness of radiation shortage. If 
a job is over-radiated, somewhat slower steaming is in 
order—building up 1 Ib. of steam pressure within 30 to 
40 min. after boiling starts. In the case of vapor or 
vacuum jobs the rate of steaming must permit reason- 
ably prompt “killing” of the vacuum, which will be 
influenced by the amount of vacuum on the system 
when boiling of the water starts. "Twenty inches of 
vacuum ought to be reduced to zero pressure in 20 to 
25 min. and 10 in. of vacuum ought to be “killed” to 
zero pressure in 15 to 20 min. If this can be done 
building a pound of pressure will come rapidly there- 
after. 


Hot Water Jobs 


A gas rate should be applied on the burner, which 
in the average case will permit raising the water tem- 
perature at top of boiler an average of about 11%4F 
per min. after circulation starts, this average to hold 
good for a range of 30 to 40F after circulation com- 
mences. If the job is noticeably short on radiation, it 
is necessary to build up the water temperature more 
rapidly—134 to 2F per min. average through the same 
30 to 40F range after the start of circulation. Usually 


the water temperature rises more rapidly in the eg 
stages of firing period because only the water in the 
boiler is heated, and then retards after circulation oc. 
curs, so that the temperature at which circulation Starts 
can readily be observed. If the job is over-radiated 
somewhat slower building up of water temperature 
can be used—say 1 to 1%4F per min. average. 


Warm Air Jobs 


Since the living room of a house is usually the key 
room, we should be guided by the volume and temper- 
ature of the air coming from its register. A gas rate 
should be applied on the burner which will, from a 
comparatively cold start, achieve a living room register 
temperature of 135 to 140F in from 25 to 30 min. The 
volume of air coming from the register should also be 
judged as to whether it is sufficient for the living room 
in question. It is well to compare the registers of some 
of the other rooms with that of the living room as re: 
gards air temperature and volume. If air volumes do 
not seem to be suitable the system should be balanced 
by the leader dampers. 


Gas Designed Jobs 


The rated input should be applied and observations 
made as to how steam pressure, water temperature, or 
register temperature builds up. If these. build up 
reasonably promptly as compared with conversion jobs, 
the burner input is probably nearly correct. If they 
build up too slowly it will be necessary to overrate the 
appliance and if they build up too rapidly it will be 
necessary to reduce the burner input. Whether ‘the 
rated input, reduced input, or overrated input is used, 
remember to keep the carbon dioxide content of the 
flue gases up to the point where only 25 to 30% excess 
air is used by draft adjustment, else you will need more 
input on the burners than is necessary to obtain or 
approximate the critical heat input to the system. 


Conclusions 


If conversion and gas designed jobs are given a care- 
ful heating test the critical heat input can be achieved 
or at least approximated so that the maximum overall 
seasonal operating efficiency of each individual job and 
the correlated minimum operating cost per heating 
season are obtained. 

The writer hopes that he has been able to clearly 
express his thoughts and his reasons regarding his con- 
ception of what goes on in a heating system, as applied 
to a house which is gas heated on the intermittent 
basis and under the control of a thermostat. 
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YOUNG engineer employed by a large manufac- 
A turer of air conditioning systems recently confessed 
to me, rather shyly, that he had found it more success- 
ful to “guess” the capacity required for an air condi- 
tioned space than to “figure” it. His embarrassment 
was not justfiable because cooling for comfort is a 
juvenile branch of engineering and the tcchnique has 
not reached an advanced stage of sureness and readi- 
ness. It is the purpose of this article to propose a 
method of simplifying calculations by means of empir- 
ical and approximate formulas whose accuracy of pre- 
diction is believed to be sufficient for most of the air 
conditioning problems. 

Cooling for comfort presupposes variable indoor as 
well as variable outdoor temperatures; it cannot be 
safely reduced to a set of maxima or minima. The 
comfort zone of temperature for an individual depends 
partly upon his state of health and more largely upon 
his “acclimatization” or accustomedness to certain 
ranges of temperature. Since this latter factor is in 
general very sensitive to change of outdoor conditions, 
a comfortable enclosed space must provide temper- 
atures increasing with, and proportionate to, the out- 
door temperature with preferably a light lag in time. 

To attempt to provide comfort by means of a plant 
whose capacity is based upon the most severe condi- 
tions with elaborate controls to prevent undercooling 
in milder weather, is extravagant and uneconomical. 
To provide plant capacity for a selected mean condi- 
tion, may result in excessive temperatures in the more 
severe weather. It is desirable that the designing engi- 
neer have means to check both conditions with a rea- 
sonable expenditure of time and effort. 

It is essential to the problem that the hourly temper- 
atures be known to a fair degree of accuracy. The 
following formula has been developed upon a base of 
logical reasoning and fitted to the weather records of 
Los Angeles. It takes the general form 


eee ee SOU «> 4B GE O.c soca cdc ciciwnkeiccws (1) 
where 

U = 8’ (sin L sin D + cos L cos D cos e)t 
and 


8 = 8 (1-0.75x)t 


The term Z is a varied constant in that it is practi- 
cally a constant for a 24-hr. period but varies within 
a small range both seasonally and with the weather 
history of the particular period of days. While it can 
be reduced to a mathematical formula of probability, 
such a law is of little value to the engineer. Arbitrary 
values of extremes and means can be deduced for each 
month from the statistics of the U. S. Weather Bureau 
for the particular locality. 

_ The second term is the more important variable. It 
indicates that the temperature at any time depends 


es 


*Consulting Engineer, Los Angeles, Calif. 
“Insolation: Its Quantities and Variations,’ HeatiInc & VENTI- 
LATING, October, 1936. 
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Simplifying the Problems in Air Conditioning 


By HERBERT BISHOP ADDINGTONt 


upon the rate at which radiant heat is being received 
upon the surface modified by some function of its place 
with respect to the earth’s mean temperature gradient. 
It is barely possible that the exponent of Z in this term 
is a variable of place. Numerous trials over all the sea- 
sons gave values of this exponent of 5 plus or minus 
2% in the extreme for Los Angeles and a few trials 
for other stations did not indicate noteworthy devia- 
tions of this exponent. 

The third term is the lag term, due principally to 
the absorption of heat by the air and the ground as 





EXPLANATION OF SYMBOLS 


S = Sun’s intensity normal to the ray at 


Stratosphere 

S’ = Value of S corrected for interference 
by clouds. 

x = Fraction of sky covered by clouds. 
A = Temperature of atmosphere. 
T = Temperature of the space. 

Tb = Temperature of space at which cool- 
ing capacity equals heat received by 
the space. 

r = Maximum increase above Tb of space 
temperature. 
= Temperature of atmosphere at mid- 
night. 
U = Sun’s heat received per unit area of 


horizontal surface per unit of time. 
Ht = Total heat received per unit area of 
exposed surface. 


R.um = Total heat received by space by ab- 
sorption of radiant heat upon exposed 
surfaces. 

Cc = Total heat received by space per unit 


of temperature difference through ex- 
posed surfaces. 
Total heat received by space per unit 
of temperature difference by means of 
air infiltration. 
Total heat received by space due to 
“weather”. 
Total cooling effect provided to offset 
Maximum value of H on any one day. 
Heat absorbing capacity per degree 
temperature rise of the contents of the 
space. 
Sun’s intensity at the earth’s surface. 
The reflection factor of the surface. 
A factor defined as the transmission 
from the outer surface to the air in 
the room. 
The convection factor from a solid to 
air. 
Latitude of place in degrees. 
Zenith distance from the equator in 
degrees. 
= Hour angle or 15 times the time in 
hours from solar noon. 
Time in hours counted from solar noon 
as zero. 
iand j = Place constants used in the tempera- 
ture formula, 
i = (for Los Angeles) 0.02, 
j = (for Los Angeles) 3.3738 x 10-15. 


All temperatures used herein are reckoned on 
the absolute scale and all constants are based 
upon English units of scale. 
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the temperature rises. It is 
frankly an approximation 
of a much more involved 
function from which it does 
not deviate measurably ex- 
cept by indicating sharper 
inflections at sunrise and 0. 
sunset. The constants 7 and 
j are constants for the 
locality depending in the 
main upon topography and 
latitude. 

From the formula as giv- 
en, values may be derived 
and compared with Weather 
Bureau statistics for maxi- 
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tremes (called “daily mean” 
in the statistics). In the 
sample curves given here- 
with the values of Z and x were chosen to give 
Curve A, maximum recorded temperature without 
clouds. 


Curve C, monthly mean with mean cloudiness. 
Curve E, minimum recorded temperature on dark 


day. 
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Fig. 2. 


In a recent article? this writer gave the amount of 
heat transferred per hour per square foot of each sur- 
face as precisely 





mI (1-R) cm(A-T) 
PE i 
c+m c+m 
From this the total heat transferred to the space is 
He Ra tC ya TEV) (AT) oc ccccccsccnenees (2) 


where (Rsum) is the sum of the products of the area 
of each surface by the appropriate first term of the 
Ht equation, and (Cum) is the sum of the products 
of the area of each surface by the appropriate constant 
of the second term, and &V is the product of total air 
infiltration by its specific heat. 

The value of H varies with the time, the curve usual- 
ly showing minor fluctuations superimposed upon the 
majoi curve. A simpler formula of fair accuracy for 
the portion of the curve near mid-day is 


where X is the value of H at maximum. It is also 
preferable in using this formula to transpose the axis 
so that e is zero when H is maximum. 

In the usual problem, a certain refrigerating capac- 
ity, B, will be provided to maintain a constant tempera- 
ture, 7b, under a certain receipt of heat, H. Also any 
space so treated will have the capacity, Q, of absorbing 
heat for each degree rise in space temperature. If the 
amount by which the space temperature will exceed 
Tb is called r, the rate of increase of 7 is given by 

dr Xcos e—B 

eee Og sateen cherri dareete la sietere c/aleratoneie ems (4) 


ah Q 
Since the derivative is zero when cos e = B/X, and 
ris minimum at negative values of e and maximum at 
positive values of e, the maximum value of the rise 1s 
2 (X? — Bt)? 
nicer c ct ces cesses eseeneute (5) 
15Q 
The range of time (or values of e) through which 
formulas (3) and (5) may be trusted safely depends 
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upon the areas and disposition of the 


the value of X’ may be closely ap- 





boundary surfaces to such an extent 
that the limits of applicability must 
be determined in the specific problem 
upon its own merits. In general, Rsum 
for a building with roof exposure pre- 
ponderant will vary slightly more rap- 
idly than the cosine; and for a build- 
ing of preponderant wall losses the 
slope may be slightly in the opposite 
direction. This term is however usu- 
ally much smaller than the term which 
depends upon the temperature. 

It is evident from formula (1) that 4 varies some- 
what more rapidly than the cosine for negative values 
of ¢ and less rapidly for positive values. Formula (5) 
indicates an increase in 7 for all values of e from the 
negative limit to the positive. The net result of these 
deviations is that the increase in r as given by formula 
(4) is greater at large negative values of e and less at 
large positive values of e than it should be. When the 
solution is taken only for the maximum value of 1, 
these discrepancies largely offset. 

It is also obvious that as B approaches X, or when 
Q is very large compared to B, all these discrepancies 
tend to become immeasurably small. 

The accompanying chart, Fig. 2, is a graph of form- 
ula (5). The intersection of the X/B factor with Curve 
“A” projected horizontally to intersect the Q/B factor 
locates the value of 7 from the radiating lines. 

If A is taken as the maximum temperature (on a 
cloudless day) under the condition that on such a day 
T shall never exceed 7b, X must equal B. On another 
cloudless day which has a maximum temperature 4’ 
(such as the highest recorded temperature for example), 











proximated from 
xX’—X=(C + kV) (A’ — A)...(6) 


sum 


Using the new value of X’ in formula 
(5), we may readily find the value of r 
which represents the maximum rise in 
temperature above 7b to be expected 
when the maximum outdoor temper- 
ature is 4’. Unless the value of r thus 
found is very far outside the comfort 
zone, an alteration in the assigned 
value of B to bring Tb plus r within 
the zone is the only operation necessary. 

The writer usually plots the hourly load for each 
problem from formula (2), using values of 4 as given 
in formula (1) with an arbitrarily chosen Z. Both Z 
and Tb are selected from personal observation as rep- 
resenting the weather and the comfort zone on a typ- 
ical “warm” day of reasonably frequent occurrence. 
The value of r is then calculated from formulas (5) and 
(6) for the extreme or for the probable extreme tem- 
perature, or both. The plotting is not an absolute 
necessity since a single mid-day calculation will provide 
the necessary data, but the graph does give visual 
evidence of the probable accuracy of the approxima- 
tions incorporated in the formulas used in deriving r. 

It should be noted that the cooling capacity provided 
in any case is greater than B because B does not in- 
clude heat from sources other than the weather such 
as animal heat, lights, machinery, etc. 

I believe that this method, while relying greatly 
upon engineering judgment and experience, is produc- 
tive of more reliable results than “guessing” and, prob- 
ably, than long “trial and error” methods. 








Ringelmann Smoke Chart History 


HEREVER smoke abatement is discussed, the 

Ringelmann Smoke Chart sooner or later receives 
attention. It is strange that, though this chart is so 
commonly used and is of comparatively recent origin, 
its source and early history have been almost entirely 
forgotten. Recently an inquiry as to its source, ad- 
dressed to the secretary of a smoke abatement organi- 
zation abroad, reached the Bureau of Mines. 

The Ringelmann Smoke Chart, giving shades of 
gray by which the density of columns of smoke rising 
from stacks may be compared, was developed by a 
Professor Ringelmann of Paris. Prof. Maximilien 
Ringelmann was born in 1861, was professor of agri- 
cultural engineering at I’Institute National Agronomique 
and Director de la Station l’Essais de Machines in 
Paris in 1888, and still held those positions in 1930. 
He is the author of several textbooks on agricultural 
engineering. 

The chart apparently was introduced into the United 
States by William Kent in an article published in “Engi- 
neering News” of November 11, 1897, with a comment 
that he had learned of it in a private communication 
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from a Bryan Donkin of London. It was said to have 
come into somewhat extensive use in Europe by that 
time. Kent proposed in 1899 that it be accepted as 
the standard measure of smoke density in the standard 
code for power plant testing that was being formulated 
by the American Society of Mechanical Engineers. 

The Ringelmann Chart was used by the engineers of 
the Technologic Branch of the U. S. Geological Survey 
(which later formed the nucleus of the present Bureau 
of Mines) in their studies of smokeless combustion 
beginning at St. Louis in 1904, and by 1910 had been 
recognized officially in the smoke ordinance for Boston 
passed by the Massachusetts Legislature. Since then 
many city ordinances have accepted it as the standard 
for measuring smoke density. 

In 1908 copies of the chart were prepared by the 
Technologic Branch of the U. S. Geological Survey for 
use by its fuel engineers and for public distribution. 
Upon its organization in 1910, the Bureau of Mines as- 
sumed this service together with the other fuel testing 
activities of the Technologic Branch.—Rudolf Kudlick 
in U.S. Bureau of Mines Information Circular 6888. 
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Cooling Power of the Furnace Fan 


Cooling Effect Produced in a Residence 
by Recirculating Air with a Furnace Fan 


By G. B. HELMRICHT 














HE claim is frequently made that the recircula- 

tion of air in a residence, by means of a furnace 
fan, will produce enough movement of air to lower ap- 
preciably the effective air temperature, and thus im- 
prove summer living conditions in the home. There 
seemed to be, however, but little experimental data 
available to substantiate this claim, so it was deemed 
worthwhile to make this a subject for investigation as 
a part of the general program of house cooling experi- 
ments sponsored by The Detroit Edison Company. 
These experiments were carried out in the same resi- 
dence in which a two-ton refrigerating machine was 
installed in 1934, as this residence seemed well suited 
for this type of cooling. 


The Residence 


The residence is of moderate size and has four rooms 
each on the first and second floors, with a maid’s room 
on the third floor; a total of nine rooms with a volume 
of 19,200 cu. ft., or 17,200 cu. ft. for the first and sec- 
ond floors only. The house is well insulated and the 
windows are shaded by either awnings or blinds dur- 
ing the cooling season. 


Fan Furnace Heating System 


The mechanical warm air heating system installed 
in this residence is of modern design and proved to be 
quite suitable for distributing artificially cooled air to 
the several rooms during the previous four summers 
when experiments were conducted with house cooling 
by both ice and a refrigerating machine. Consequently, 
it was felt that such a system presented a fair oppor- 





TABLE 1.—AIR QUANTITIES AND 
DISTRIBUTION DATA 





Furnace Fan 


Centrifugal 
Speed for summer cooling, r.p.m. ..... 570 


CCnpMDity) RAN oioicc ck waived so su seca 1,570 
Size of driving motor, hp. ............ 0.5 
Power input to motor, watts 464 
Static pressure drop, duct system, in. of 
0.265 
Residence 


Volume of first and second floors, cu. ft. 17,200 
Number of air changes per hour 5-5 


Test Room (Living Room) 
Size of room 
Volume of room, cu. ft. ............. 
Number of baseboard registers 2 
Size of gross register opening 2-10-34" x8” 
Velocity of air through registers, f.p.m. W-366 
E-266 
Volume of air supplied to room, c.f.m. 300 
Number of air changes per hour 7.4 


22'x13'-9”"x8’ 
2,420 














+The Detroit Edison Co., Detroit. 
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tunity to test the possibilities of improving summer 
comfort in the home by recirculating air with the fur 
nace fan. The fan was operated at the speed normally 
used for summer cooling, 570 r.p.m., as compared to 
the speed of 400 r.p.m. used during the heating season, 
The tests were made in the living room, and the air 
distribution quantities are shown in Table 1. 


Test Procedure and Results 


Since the only cooling effect that can result from re- 
circulating air is that caused by the motion of the air 
itself, the problem of determining this cooling value is 
essentially that of accurately measuring the velocity of 
the air and then, by the use of the comfort chart, of 
determining the effective temperature corresponding to 
this velocity. As the temperature and relative humidity 
of air are also factors in determining effective temper- 
atures, wet and dry bulb temperature readings must 
be taken along with the velocity measurements. The 
most practical instrument for field use in measuring 
low air velocities is the Kata thermometer, and this 
instrument, together with a sling psychrometer, was 
used for determining the condition of the air in the 
test room. 

For those readers who may not be familiar with the 
use of the Kata thermometer, it should be pointed out 
that this instrument is essentially an alcohol thermon- 
eter with a large bulb, and a stem about seven inches 
long, so graduated that the 100F degree line and 9% 
degree line are about three inches apart. To take read- 
ings, the bulb is first immersed in warm water until 
the spirit rises into the top bulb and then, after wiping 
the bulb dry, the instrument is suspended in the air 
at the level at which the air is to be tested. By means 
of a stop watch the number of seconds required for the 
meniscus to fall from 100F to 95F is noted. This read- 
ing in seconds, when divided into the so-called instru- 
ment factor, gives the cooling power of the air in milli- 
calories per square centimeter per second. It is then 
possible, by means of a chart furn'shed with the in- 
strument, to determine the velocity of the air if the 
cooling power and corresponding dry bulb temperature 
are known. The “dry” Kata gives the cooling power 
by radiation and convection, and also the air velocity, 
while the “wet” Kata (termed “wet” when used with 
a wet silk net fingerstall surrounding the bulb) gives 
the cooling power by radiation, convection, and evapo- 
ration. 

The first test was made on August 3rd of this last 
summer, and the principal test data are shown in Table 
2. It will be noted that the tests were started at 3 p.m. 
when the outdoor temperature was 92F, and that read- 
ings were taken under three conditions; namely, the 
fan not running, but all outside windows and doors 
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FURNACE FAN ON 
FURNACE FAN OFF RECIRCULATION THROUGH BASEMENT 
Dry Kata Wet Kata Dry Kata Wet Kata 
I—150.2* sec. 45.7 sec. 116.5 sec. 38.1 sec. 
2—130.9 44.9 II4.1 38.0 
3—132.1 44.2 119.2 38.9 
4—134.9 hE eee ‘ie 
132.6 Average 45.0 116.6 Average 38.3 
469 . 
Se OE ss gee Loca ccuseraawe eters Dry Kata cooling: power}... 2s. ccc ced ccc cock Coa tcadwaweeescdees 4.02 
132.6 
76%4F db.; 65%4F wb. ....... 6. eee ee eee Dry bulb temp.; wet bulb temp. .................ececeee: 78F d.b.; 6614 w.b. 
ris, Selae d das See wisn Ws OA Oe KR eee Velocity. fram: chart,. feat... 250 ea ke SSS. Soe cael cweueeentene 42 
469 ; 
epee oe WORM Aa ta wre rs a ie alaa Parma cartes Wet Tats cocklig: Powel... 5. cckiccbniccjicadsvdess qpestasuchwaueeus 12.3 
45.0 
MONEE Soh OLE ward ¢ les eda hes aamae seeds Effective’ tetnperattife® =... 60s 6 ak SS a 6S eae eae eee 72F 











*First reading of all omitted. {Using an instrument factor 


= 469. 








closed, the fan operating and recirculating air through 
the room and the central fan system, and lastly, the 
fan recirculating air drawn from the room through the 
basement by way of the basement stairway. 

The Kata thermometer was held at a point 5 ft. in 
front and 4 ft. to one side of the west register, and 
check readings were taken at the opposite end of the 
room in a similar position relative to the east register. 
The thermometer was held about 38 in. above the 
floor and a check reading was made at the 60-in. level. 
A sample calculation for both dry and wet Kata read- 
ings is shown in the above table. 

With the furnace fan on and complete recirculation, 


the dry Kata cooling power was increased from 3.54 
for still air (fan not running) to a value of 3.98. The 
effective temperature, however, increased slightly be- 
cause the room temperature had risen 34F during the 
half hour :nterval between the two sets of readings, as 
will be noted from the table. 

With the furnace fan on, but recirculating air through 
the basement, the dry Kata cooling power was in- 
creased to 4.02, and the air velocity to 42 f.p.m., even 
though the room temperature had risen to 78F in the 
meantime. This condition corresponds to an effective 
temperature of 72F, as found on the comfort chart by 
interpolation. As the corresponding effective temper- 





Air Temperatures—Velocities—Cooling Power 


TABLE 2.—COOLING POWER TESTS—RECIRCULATING AIR BY FURNACE FAN 

































































Outpoor Am Inpoor Ar—Livinc Room 
| | Dry Kata Wert Kara 
Dry | REL. |- 
Burs,| Wet §HvuM.,|Seconps SECONDS Errec- | REc- Base- 
Ar ConpiTIon | Dry REL. F. Buts| % (a? |Coor-| Ar (at |Coor-| TIVE ISTER MENT 
Date AND oR Bus, | Hum., 38-In. | mnc | Vet., | 38-In. | inc | TEmp., | Temp., | TEMpP., 
Tm Fan OPERATION F % 56-In. LEVEL LeveL) PowER| F.P.M.| LEvEL) |PowER| F. ° . 
Aug. 3, 1936 ; 
3:00 p.m. ... Fan off 92 39 76% 65% 56 132.6 3.54 8 45 10.4 | 71% _ as 
4:30 p.m, ...| Fan on—com- 
plete recircula- 
tion 92 39 7 — 117.8 3.98 32 38.4 12.2 72 74 — 
5:00 p.m. ...| Fan on—recir- 
culation through ~~ 
basement 92 —_— 78 —_ 55 116.6 4.02 42 38.3 12.3 72* 73 73%t 
Aug. 7, 1936 
7:15 am. ...| Fan on—recir- 
culation through 
basement 62 — 70 — _ _— —_ — _ _ —_ a 67% 
12:00 noon ..| Fan on—recir- 
culation through 
basement 83% 34 70 — _ _ _ -_ — _ ee 69% 68% 
12:45 p.m. ..| Fan on—recir- 
culation through 
basement — — 704 — _ tor.8 4.62 13 378 12.4 66.9 — _ 
1:30 p.m, ...| Fan on—recir- 
culation through 
basement —_ _ 71 60% 55 — = 9) 5a “= 67.2 69% 69 
1:40 p.m. ... Fan off 83% — 7 — — 113.2 4.13 3 ns br acs 67.2 - a 








tReading at 48-in. level. 


*Corresponding effective temperature for still air — 73F. 
All other basement temperature readings at 36-in. level. 
tFan started at 7:15 a.m. and stopped at 1:40 p.m. 
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ature for a so-called still air condition is 73F, this in- 
dicates that the recirculation of air by means of the 
furnace fan had reduced the effective temperature ap- 
proximately one degree. This reduction of one degree 
in effective temperature is equivalent to about a two 
degree drop in dry bulb temperature, when accom- 
plished by the removal of sensible heat only. Readings 
taken at the 60-in. level were only about three per 
cent higher than the dry Kata _ readings at the 38-in. 
level, and about the same variation was noted between 
readings taken at opposite ends of the room, indicating 
that the position chosen for taking most of the read- 
ings gave results which were fairly representative of 
conditions throughout the comfort zone of the room. 

The test made August 7th, the results of which are 
also shown in Table 2, was undertaken primarily to 
determine the effect of recirculating air through the 
basement over a period of several hours. As the out- 
door and room temperatures were rather low, the Kata 
thermometer readings are not considered to be of much 
value, but the effect of such a method of operation on 
basement and room temperatures should be of some 
interest. This effect is best shown by comparing the 
rise in basement air temperature with the rise in room 
air temperature for the same period of time. From the 
table it will be noted that, from 7:15 a.m. when the 
fan was started, to 1:30 p.m. when the last reading was 
taken, the basement temperature was slowly approach- 
ing the room temperature while both were rising. A 
warmer day would probably show this method of cool- 
ing to better advantage, but the trend of temperatures 
does not indicate that any appreciable cooling can be 
expected from it, and there is a serious disadvantage 
to contend with on the more humid days as the cool 
basement walls and pipes act as condensers, and 
“sweat” very badly. 


Conclusions 


It is realized that considerably more test data should 
be gathered than was found possible by the writer dur- 
ing this past summer, if the results are to be consid- 
ered conclusive, but the data presented in this article 
were obtained under conditions quite typical for a large 
group of residences equipped with furnace fans, and 
are as accurate as field conditions usually permit. The 
results, therefore, can be considered indicative of what 
can be expected from furnace fan cooling. 


A reduction in effective temperature of only g 
degree can hardly be considered sufficient to justify any 
claims for cooling by furnace fan recirculation of a 
It should be mentioned, however, that the occupants: 
of this home did feel that there was a small improve 
ment to comfort to be derived from this method of 
operation, perhaps a little more than it was possible 
to show by means of Kata thermometer tests, §} 
however, the rate of air change in the room tested was 
nearly double that normally used during the heating 
season in mechanical warm air systems, it is evident _ 
that much larger volumes of air must be moved than 
it is possible to move by merely speeding the furnace 
fan up to a speed 40 or 50% higher than that used 
during the heating season. It is probable that the rate 
of air change would have to be increased to at least 
15 per hour to accomplish appreciable cooling, and this 
calls for furnace fans of about three times as much 
capacity as are now usually installed. It is the present 
practice of the manufacturers of mechanical warm air — 
heating equipment to furnish fan capacity to provide — 
four to six air changes per hour, the higher number — 
of air changes being provided for in the better class _ 
of equipment. A larger fan, of course, carries with it — 
the need for a larger driving motor with an attendant 
increase in both investment and power cost. 

These tests indicate the following limitations to the 
possibilities of comfort cooling by recirculating air with 
a furnace fan. 

In a residence, it is not feasible to recirculate large 
enough volumes of air to accomplish more than a very 
nominal degree of cooling. A reduction in effective 
room temperature of approximately one degree seems 
to be the most that can be expected, even though the 
fan is speeded up considerably for summer operation. 

It is probable that the rate of air change must be of 
the order of 15 per hour if appreciable cooling by re- 
circulation is to be accomplished. This means that the 
fan capacity must be increased to nearly three times 
the size now usually installed. 

Recirculating air through the basement can only ac- 
complish cooling over a very short period of time as 
the basement temperature tends to approach the same 
temperature as that of the rooms above. It should also 
be pointed out that the recirculation of air through a 
basement invites serious trouble with condensation on 
the cool walls and pipes when the air is humid. 





Value of Air Conditioning in Preserving Books 


EADING librarians throughout the country were 
queried by The Temperature Research Founda- 

tion to determine proper heating and ventilating condi- 
tions necessary for the efficient care of library material. 
Optimum temperature for the library was set at 68F 
to 75F, the humidity at 55% to 65%. For book stacks 
a slightly lower temperature and humidity is preferred. 
Libraries replying to the survey agreed that air con- 
ditioning eliminates the disastrous effects of varying 
and excessive heat and humidity which frequently re- 
sult in the deterioration of books. Excessive heat dries 
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the glue and loosens leather bindings, it was pointed 
out, while a high degree of relative humidity permits 
the growth of moulds, causes offensive odors, and af- 
fects the paper and bindings. Newspapers and manu- 
scripts are unusually susceptible to these extremes. 

The maintenance of proper temperatures and humidi- 
ties in libraries is further complicated by local atmos- 
pheric conditions, it was found, when a library in 
Miami, Fla., is faced with the problem of excessive 
humidity, while a Denver library is forced to meet 
conditions of extreme heat and dryness. 
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[‘ keeping with Crane Com- 
pany’s policy of maintaining 
the rigid requirements of a mod- 
ern hospital in its own medical 
building, the company has recent- 
ly undertaken to modernize this 
































Large Industrial 
Plant Modernizes 
Its Medical Building 


By WILLIAM A. GIRALDI, Jr.t 





other solid impurities which it may 
contain. Le 

Well water was selected as the 
cooling medium for this installa- 
tion for its economy and desir- 
ability. For the average six- to 








building by installing an air con- 
ditioning system using well water. 

The hospital is housed in a one-story structure locat- 
ed in the 4000 sq. ft. front yard of its large manufac- 
turing plant in Chicago. Its various rooms and offices 
are arranged conveniently and efficiently in accordance 
with their relation with one another. The building con- 
tains three doctors’ offices; three examination rooms; 
an eye, ear, nose and throat treatment room; a first aid 
room, X-ray room, surgical room, hydro-therapy room, 
men’s washroom and a laboratory and storeroom in 
the partial basement. 


Equipment and Controls 


The air conditioning equipment consists of a custom- 
built cabinet unit which contains coils, filters, blower 
and sprays, and various automatic control devices. 
From this unit the air is circulated throughout the 
building by means of a duct system. 

During the heating season, hot water from a central 
heating plant, located three blocks away, is supplied 
to the coils by forced circulation. Cooling in the sum- 
mer season is accomplished by the use of well water, 
supplied to the coil and controlled by the thermostat. 
A battery of filters cleanses the air of dust or any 
~ Sales Engineer, Pump & Appliance Dept., Crane Co. 
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eight-room residence or store, we 
find that between eight to ten gal- 
lons of water per minute, at temperatures not exceed- 
ing 58F are sufficient to maintain a 10 to 15F temper- 
ature drop during the cooling season. This type of 
cooling where available is without a doubt the most 
economical on the market today. Records taken from 
residential installations in operation during the past 
two summers show that the average cost for 600 hr. 
of operation ranged from $15 to $22 per season. This 
cost varied depending on the cost .of electrical energy 
in various localities and covers not only the cost of 
electricity for supplying the cooling for the building 
but also the electricity for furnishing the water to be 
used for sprinkling and other domestic purposes. The 
cost of the well and pumping equipment in a reason- 
able sense should not be considered as part of the cost 
of the installation, as this equipment furnishes a private 
water supply system, which in many instances is de- 
sirable if not necessary. 

After the use of well water was decided upon it was 
necessary to have a well drilled which would produce 
a flow of water of at least 20 g.p.m. at a temperature 
not exceeding 58F. After the well had been completed, 
it was found that we were able to obtain 50 g.p.m. at 
a temperature of 53F. 
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The next step was to construct a concrete pit in the 


form of a 6 ft. 6 in. cube with a stairway at one side. 
This pit houses the pumping equipment with the stor- 
age tank and controls. 

A deep well pump head with 3-hp. motor was select- 
ed for this installation. The system is to supply 20 
g.p.m. of water at 40 lb. pressure by means of an 82-gal. 
tank. Constant pressure is maintained by means of an 
automatic pressure switch which “cuts in” the pump 
when the pressure drops to 20 lb. Although a larger 
tank is ordinarily used when a system is installed for 
domestic purposes, it is advisable to employ a small 
tank when water is to be used for air cooling. This 
eliminates any possibility of the water in the tank 
warming to the temperature of the room in which the 
tank is located. As it is desirable to obtain the water 
as direct.as possible from the well, the tank in this 
case acts only as a pressure reservoir to absorb the 
pulsations of the pumping operation. 


Air Duct System 


Through the longitudinal center of this hospital 
building there is a long corridor which has the various 
rooms to be conditioned on both sides and ends. In 
the design of the duct layout, considerable thought was 
given to concealing the ductwork, without impairing 
the system’s efficiency. With this thought in mind, a 
small X-ray developing room was converted into a 
plenum chamber. This chamber contains the main sup- 
ply and return air ducts, together with a fresh air inlet 
connection running vertically through the roof. From 
the chamber a supply duct was installed so that it 
would pass inside the various rooms near the ceiling 
in such a manner that when the room was decorated 
the ducts would resemble drop beams. Room outlets 
were installed with grilles containing adjustable louvers. 
In this manner air is directed towards the outside walls 
and the return air is circulated through the grille open- 
ings at the bottom of each door. Grilles were finally 
adjusted so that each room would receive the proper 
amount of air from the conditioning unit. 

Heating controls consist of a temperature controller, 
motorized modulating valve, magnetic valve and hu- 
midistat. The temperature controller was installed at 


Central air conditioning equinment in basement of 
medical building. 
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the discharge side of the heating coil. When the PP 
passing through the duct drops below a predeterm; 

setting, the controller starts the motorized modulating 
valve which then allows hot water to enter the heat; 

coil from the heating main. The flow of hot water re 
modulated by the operation of this valve so that a unie 
form temperature can be maintained. The humidistat 
controls the operation of the magnetic valve which sup- 
plies warm water to the sprays when moisture is Te. 
quired. i 

During the heating season water from the domestic 
supply is used for humidification so as to give a more. 
efficient and rapid evaporation of the moisture. 

In this installation we also expect to obtain a certai 
amount of dehumidification during the cooling season 
by action of the humidistat which allows cold well. 
water to pass through the sprays. We feel confident — 
that we will be able to do a fairly good job of dehy-. 
midification because of the cooling effect of the spray) 
and of the condensation of moisture on the cooling 
coils. " 


Excess Water Removal 


It might be well to mention here the novel method 
employed to remove the excess spray water and coil 
condensation. As the basement of this building is be- 
low the sewage system of the plant, all sewage lines 
from the fixtures above are suspended in the basement 
ceiling. Our problem was to devise some inexpensive: 
method of lifting the surplus water into the sewage 
line. Generally, in a situation of this kind, some sort 
of a sump basin is constructed in the floor, and by 
means of a suction pump the waste water is raised and. 
discharged into the sewer line. In this installation a 
pot trap was used as a basin for the surplus water to 
drain into. The basin was provided with a float ball 
and rod. The raising of the rod operates a float switch 
which is located directly above the basin. The switch 
furnishes electrical energy to open a solenoid valve 
which is installed on the cold water line. The valve 
when open allows cold water at 40-lb. pressure to oper- 
ate an aspirator (a suction device such as used in hos- 
pital operating rooms). The aspirator develops a 30-in. 
vacuum in the suction line to the basin, which causes 
it to drain its contents into the waste lines. As the 
float lowers it shuts off the float switch, which in turn 
de-energizes the solenoid valve and closes off the water 
supply to the aspirator. This method was found to 
be thoroughly automatic and considerably cheaper than 
the installation of a sump basin and suction pump. 

Fresh air taken into the system is controlled by an 
economizer controller, damper and manual positioning 
switch. This automatically allows fresh air to enter 
the system at a predetermined ratio depending on 
the existing temperature of the outside air. 

Cooling controls consist of a thermostat, motorized 
valve and pressure switch. When the thermostat read- 
ing increases over the desired temperature, it operates 
the motorized valve which allows cool well water to 
enter the cooling coil from the storage tank located in 
the pump pit. Pressure in this storage tank is main- 
tained by the setting of the pressure switch. 
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_ Air Conditioning in Industry 


By MARY O. SOROKAT 


Part 4—Baking and Fermentation 


ERTAIN chem‘cal materials work better. pack 

better, or handle better when the atmosphere is 
adjusted to the needs of manufacturing, packing, and 
storing. As industry develops, practically all processes 
tend toward higher standards of quality and uniform- 
ity. Many powdered and granular materials are sold 
in packages, yet these are just the materials which have 
the greatest surface exposed for absorption of moisture 
or dehydration. The purchaser expects his jar or box 
to look full and the contents in contain*rs must con- 
form with the weight printed on the labels. 

In the manufacture of flour, if the humidity is too 
high the screens for sifting the flour clog. If it is too 
low, the flour fails to retain the desired moisture and 
weight. If the temperature is too high, the mesh of the 
screens changes and their s‘fting capacity is changed. 
The moisture content in flour is of two types: (a) sur- 
face moisture, which adheres to the surface of the flour 
particles, and (b) water of hydration of the swollen 
protein particle. Heat will drive off the former, but 
the latter, if removed, changes the properties of the 
proteins. 

Flour should be stored at 70F to 80F with a relative 
humidity of 60 to 70%, the particular value depending 
upon the climate. Low humidities cause flour to shrink 
from 131%4% of moisture by weight to 8% moisture 
content, whereas high humidities cause the flour to 
absorb moisture gradually and deteriorate. 


Baking of Bread 


The modern bakery is almost completely dependent 
upon air conditioning in the preparation of highly per- 
ishable products. The flow chart of the modern bread 
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*Ene‘neer, Julien P. Friez & Sons, Inc., subsidiary’ Bendix Aviation 
Corp., Baltimore, Md. 
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bakery is as follows: ingredient storage room, mixer, 
dough room, make-up department, proofer, bread cool- 
er, and wrapping room. Flour is not the only material 
used in the bakery which requires proper storage con- 
ditions. Yeast, milk, butter, shortening, fruits and 
raisins must be protected. It has been stated that the 
air conditioning of the flour storage bins effects another 
economy because it reduces the amount of cold water 
required in the mixer or water jackets. 

A constantly maintained production schedule with 
uniformly high quality of bread is largely dependent 
upon the proper development of the yeast plant in the 
fermentation or dough room. If the right temperature 
and humidity are maintained constant'v regardless of 
outside weather. the yeast will ferment properly and 
bread of a velvety texture results. Yeast is one of the 
fungi, a microscopic one-celled plant which multiplies 
by budding. The yeast cell contains complex, organic 
substances which catalyze a chemical reaction. Carbon 
dioxide and alcohol are the primary products of the 
fermentation produced by yeast. 

In the dough room of the modern bakery, the mixed 
dough is placed in long troughs in order to rise. The. 
air conditions for the best development of the yeast is 
a dry bulb of 80F and a relative humidity of 75 to 
80%. Also, a very low rate of air movement is re- 
quired to prevent evaporation of large amounts of - 
moisture and resulting crust formation. Crusting would 
prevent the escape of the carbon dioxide gas given off 
by the yeast and retard fermentation. It is: necessary 
to keep the surface of the dough open as the ready 
escape of the carbon dioxide makes a loaf of even, fine 
texture without large voids. Excess humidity on the 
other hand produces a sticky condition of the dough 
and requires an excessive use of dusting flour. 
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Constant ambient conditions are required in a dough 
room to obtain a steady output and production rate. 
The different ingredients are carefully mixed in the 
right proportions for uniformity but necessary results 
cannot be obtained with fluctuating air conditions. 
High relative humidity in the dough room results in 
heavy condensation on any cold surface in the winter. 
An anti-condensation device can be used as warning 
when temperatures are such that dripping will occur. 

In the next step of baking bread, the dough comes 
out of the molding machine into pans and then into 
racks which go into the proof rooms for the rising 
process preliminary to baking. The proof rooms are 
maintained at 80F to 90F and 80 to 95% relative hu- 
midity. The higher temperature speeds up fermenta- 
tion and the higher relative humidity prevents crust- 
ing. Automatic control of the air conditions eliminates 
the uncertain results of manual control and the con- 
stant supervision of an attendant. 

Air conditioning is also a requisite of the bread 
cooling room. Without controlled conditions the tem- 
perature in this room varies from 75F to 100F at dif- 
ferent seasons of the year and there is a variation of 
142 to 4 hr. in cooling the loaves, a variation which 
seriously affects the delivery schedules. Furthermore, 
the longer the product is exposed to mold spores pres- 
ent in any uncontrolled atmosphere, the more danger 
there is of mold contamination. The best conditions 
are 70F and 60 to 70% relative humidity. In this de- 
partment a very rapid air movement is essential for 
the proper cooling of the bread which leaves the oven 
at 200F. Before a loaf can be sliced or wrapped it is 
important that every part of each loaf be cooled to 
85F to 90F. If the air movement in the cooling room 
is slow, the bread will not cool within the required 
time. If it is wrapped before it has been properly 
cooled, it becomes moldy much more rapidly than 
bread which is in the right condition. If the velocity 
of the air is too high it will cause hardening of the 
crust and checking of the bread. 

Air conditioning can eliminate the mold hazard in 
bread baking. Mold spores are present in the air at 
all times at all places and it is easy for the mold spores 
to attach themselves to the exposed surfaces of the 
bread. After being wrapped in a waxed wrapper which 
makes it air-tight, the mold spores are given every en- 
couragement for growth due to the natural moisture 
in a loaf of bread. The loaf which is enveloped in 
filtered, washed ‘air during cooling, slicing, and wrap- 
ping and is cooled in the minimum time, is subjected 
to a minimum chance of mold contamination. Desir- 
able conditions in the wrapping room are 80F and 55% 
relative humidity. 

Conditioning the entire baking plant may not be 
possible but those departments which cause the most 
trouble with production schedules might profitably be 
conditioned to begin with. It may not be practical to 
condition an entire baking plant from a central condi- 
tioner because of the diversified requirements of tem- 
perature and humidity. 


Baking of Cookies 


In winter, bakers make iced cookies consisting of a 
plain base cake, covered with marshmallow and coated 
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with chocolate. In warm weather the chocolate COating - 
does not hold up and develops a greyish color. Cone: 
trolled air conditions produce cookies of good appear. 
ance regardless of weather. 

Cookies are manufactured by placing the base cake: 
on pins which move on trolleys and dipping a set of 
pins into the coating. If the marshmallow Coating does 
not develop a protective skin quickly, too much mois. 
ture from the marshmallow is absorbed by the cake 
making it so soft and fragile that it falls off the ping, 
This condition makes recovery as low as one third of 
the batch. If the drying is accomplished rapidly, the 
sugar crystals are tiny in size and the result is a glossy 
icing. A relative humidity of 60% is satisfactory, 


Curing of Macaroni 


In the curing of macaroni the flour-water mixture js 
fermented, then dried. A definite amount of water 
is needed for fermentation, but the moisture must be 
removed rapidly to stop fermentation and prevent 
souring, and so as to minimize setting up internal 
strains in the mixture. Best results are obtained with 
proper temperature and humidity, a temperature of 


70F to 80F with a relative humidity of 38%. 
Beer Making 


A fine beer is a delicately balanced product which 
cannot be made by haphazard or slipshod methods. 
The task of the American brewmasters is more difficult 
than that of those abroad. Most Europeans judge a 
beer by its flavor, aroma, and head, but they are not 
particular about clarity. Americans demand not only 
clarity but brilliance even when the beverage is served 
ice cold. Before the advent of prohibition the brewer 
recognized the influence of changeable weather on his. 
product but little was known about overcoming the ex- 
pensive and uncertain difficulties it caused. The rapid 
adoption of air conditioning by brewers has made pos- 
sible continuous production, uniform quality, improved 
working conditions, and large savings. 

Like the baker, the brewer depends upon the process 
of fermentation but only carries it far enough to cata- 
lyze the alcohol forming reaction. Alcoholic fermenta- 
tion requires sugars, a small amount of mineral salts, 
phosphates and nitrogenous matter. In beer are hops, 
grain, malt and yeast. The malt is cleaned and ground, 
and during the mashing process the starch content of 
the malt and grain is converted into sugar. The mash 
is then washed with hot water in a process known as 
sparging, and the resulting wort is drawn off into the 
brew kettle where it is cooked to secure the desired 
concentration, sterilize it, kill the enzymes, obtain a 
coagulation of albuminous material, and extract solu- 
bles from the hops added during boiling. After removal 
of the hops, the hot wort is pumped to tanks where it 
either remains to be cooled or is drawn off for cooling. 

An important step is the cooling of the wort to the 
temperature at which the yeast can be added to the 
fermenters. There is the danger of bacterial infection 
as the temperature of the wort decreases after leaving 
the brew kettle. In most progressive breweries the wort 
cooling is done in three stages instead of by running 
the hot wort directly to the cooler. The final stage of 
cooling is done in the cool ship, a simple shallow tank 
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in which the wort remains from two to six hours. The 
cool ship room is often conditioned with sterile air 
which is supplied from underneath the tank and ex- 
hausted through the roof. The chief advantage of this 
is the saving in the refrigeration load. 

When the hot wort is sent into the cooler directly, 
large volumes of steam are produced, and preventing 
the condensation from dripping into the wort has al- 
ways been a problem. To obviate this, some breweries 
install air conditioning in the wort cooler room. The 
dry heated air absorbs the steam and carries it out 
through openings in or near the ceiling of the room. 

The wort cooled to 45F is pumped into starting 
tanks where it is pitched with yeast and allowed to 
remain for several hours after which it goes to the fer- 
menting tanks where the sugar is broken down into 
carbon dioxide and alcohol. The modern fermenting 
room is air conditioned to maintain a temperature of 
about 45F and a relative humidity of 50%. The ad- 
vantage of air conditioning the fermentation room lies 
in preventing condensation of moisture on ceilings and 
walls to avoid fungus growth and maintain a low con- 
centration of carbon dioxide. 

Air conditioning the stock cellars where beer is aged 
in temperatures of 32F to 34F eliminates the moisture 
drip from walls and ceilings and wet slippery floors. 


Decreasing the condensation permits saving in the 
maintenance of the building due to greater life of the 
paint and reduces the necessity for frequent scrubbing 
and disinfecting. Wild yeast grows on moist tank sur- 
faces and pipe lines and an infection can develop rapid- 
ly. Brewers located close to fruit farms and orchards 
suffer from infection of wild yeasts. The danger of 
wild yeasts is that they affect the odor and taste of 
beer and may cause turbidity. 

In making ale, fermentation takes place in open vats. 
By maintaining a controlled circulation of air of con- 
stant temperature and relative humidity, the possibility 
of the wood vats shrinking and developing leaks is re- 
duced, and the wood vats remain sweet and free from 
odors. Ale brewing requires higher fermentation and 
cellar temperatures than beer brewing, but the air 
problems of the two are alike. 

Distilleries also solve the problems attendant upon 
possible drying out of wooden barrels by maintaining 
high relative humidity. Evaporation losses must be 
eliminated. In Europe, barrels are stored in damp cel- 
lars, but our modern plants use the more scientific 
method of air conditioning. 


This is the fourth of a series of articles by the author. 
The fifth will appear in the April issue. 





Hazards from Overheated Water Pointed Out 


AZARDS from overheating water are becoming 

more widespread in northern New Jersey. ac- 
cording to engineers of the Hackensack Water Com- 
pany. There is a growing tendency in homes and 
apartment houses to overwork or neglect water heat- 
ing devices, it is found. 

The same general conditions are said to exist through- 
out the country. An organized effort to minimize tem- 
perature excesses is being made under the auspices of 
the New England Waterworks Association. 

Investigation discloses that it is a common practice 
to carry the temperature of the water in the boiler 
higher and higher, thus increasing the danger from 
overheating. Corrosion and not infrequently the de- 
struction of the boiler result. 

Temperatures such as boilers are now forced to carrv 
are unnecessary, it is declared. Corrosion activity is 
doubled with every increase of 10F in temperature, it 
is pointed out. Damage from bursting boilers and re- 
placements of boilers prematurely worn out by the cor- 
rosive action of unduly high temperatures will multiply 
unless existing excesses are curbed. 

A survey of the 51 communities supplied by the 
Hackensack Water system. embracing nearly 75,000 
Water users in Bergen and North Hudson counties, 
showed that the chief causes of overheating were the 
hand-controlled gas heaters and oversized or improper- 
ly placed furnace firebox coils. While each of these 
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appliances was responsible for an equal number of 
mishaps, the forgotten gas heaters with manual control 
“create the greatest hazard of all,” says a report of the 
survey made public by vice-president Earle Talbot. 
Oversized separate coal water heaters account for about 
15% of the difficulty. 

“Rarely do we find trouble with the better type of 
thermostatic gas control, but we advocate a tempera- 
ture-limiting device on all hot water systems except 
perhaps those in which indirect or secondary coils at- 
tached to hot water or steam furnaces are the sole 
water heating units,” the report continues. 

“In this latter connection we have noted that the 
domestic hot water supply produced in a direct auxil- 
iary in some of the latest makes of oil burning heating 
and air conditioning units is overheated in most cases 
due to the non-circulating hot water piping and an 
undersized tank.” 

High water temperatures explain why dwellers often 
draw hot water from the cold water tap. If the boiler 
is overheated, the water expands back toward the 
meter, and into the cold water supply pipe. Any cold 
water tap within this range of expansion will then pour 
forth discolored hot water. Wherever the piping ar- 
rangements are peculiar hot water can be drawn out 
of almost any cold water tap when the boiler is over- 
heated. If the system is a “closed” one, hot water 
from a cold water faucet is a danger signal. 
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Well Water Cooling with Warm Air Systems 


ELL water cooled underground 

by nature without cost is not 
only the most economical cooling 
agent, but actually the only one 
within the financial reach of the 
large residence market. Let us con- 
sider the various cost items. First 
cost, which may include the drilling 
of the well and the installation of a 


By C. D. LEITERT 


The author, in this interesting paper 
presented at the winter meeting of 
the National Warm Air Heating and 
Air Conditioning Association at 
Chicago in December, points out 
the advantages of adding well 
water cooling to forced air plants, 
thus converting them to year-round 
systems. This addition of summer 
cooling adds greatly to the value of 
the plant while being simple to 
install. 


portance is necessary. Your fyr- 
naces, air ducts, blowers and clean- 
ers are designed to meet the needs 
for maximum winter comfort. This 
same equipment plus a closed coil 
cold water circuit in the return air 
duct, with cold water supplied from 
a deep well by means of a motor- 








deep well pump, is usually consider- 
ably less than the cost of any mechanical refrigerating 
unit. Quite frequently the well and pump have already 
been considered in the building cost, the water supply 
to be used for other purposes, so that this expense is 
eliminated in many cases from the cost of air condi- 
tioning installation. Definite comparison of costs on 
any actual installation can readily be made. 

Operating costs of well water air conditioning instal- 
lations have been accurately kept, and for many resi- 
dence units in various localities during different sum- 
mers these costs have never exceeded 20% of the cost 
of operating mechanical systems to accomplish the same 
results. To summer air condition an average eight- 
room house in the Chicago area where both heat and 
humidity are excessive, for four months, the actual cost 
with well water did not exceed $20, where the cost with 
a direct expansion system would have been $100. 

Well water air conditioning requires a smaller num- 
ber of less complicated controls and accessories than 
other types, but can readily be under complete auto- 
matic control and operation. This means fewer wearing 
parts, less likelihood of interruption in service, longer 
life, and lower repair costs. In addition to these facts, 
there is no excessive cost to bring the equipment back 
into operation at the beginning of the summer season. 

Well water used for air conditioning need not be 
wasted but since it is under pressure it can be used 
and in fact is more desirable for lawn sprinkling, swim- 
ming pools, and fountains. Raising the temperature 
of the well water by running it through the cooling coils 
brings it to the approximate temperature of rain water. 

Assuming that your interest in summer air condition- 
ing has been aroused to the extent of desiring to co- 
operate with pump manufacturers towards working out 
an effective program of cooperation for 
year-round air conditioning, your next 
logical question would be: what changes 
are required in present warm air heating 
and winter air conditioning equipment to 
adapt it to summer air conditioning with 
well water? 


driven deep well pump, together 
with the necessary controls, are all 
that is necessary to complete the job. 

Commercial and industrial air conditioning installa- 
tions made only a few years ago used a spray of water 
for cleaning and humidifying in winter and cooling in 
summer. The water spray for winter use is quite de- 
sirable. Moisture is added to the air, which expands 
with heating and this moisture maintains the percentage 
of relative humidity which is desirable for comfort. This 
same spray, however, when used as a cooling agent in 
summer air conditioning, usually adds unnecessary 
moisure to air already loaded too near the saturation 
point. The result is an excessive humidity which really 
adds to the depressing effect of too much moisture. 

All of this leads up to the reason for a closed coil 
cold water circuit. Using a closed coil the spray or ad- 
dition of moisture to the air is eliminated. In addition, 
excess moisture already in the air is removed. The 
cold water coils are placed in the return air duct be- 
tween the filter and blower. As the blower pulls the 
air over the coils, the excess moisture in the air is pre- 
cipitated on the coils and so taken from the air which 
is recirculated to the rooms to be cooled. In this way 
the humidity is reduced along with the temperature to 
a comfortable livable degree. 

Why use well water for this cooling and dehumidify- 
ing process? Why not use water from the city water 
mains? The answer is that while city water may in 
a very few instances be cool enough to reduce the tem- 
perature to the desired point, it is never cold enough to 
accomplish dehumidification. Technically, the water 
in the coils must be cold enough to bring the air below 
the dewpoint, thus making moisture precipitation on 
the coils possible. 

Well water temperatures in all sections of the United 
States, except the extreme southern and 
southeastern states where humidity is ex- 
cessive, are low enough to accomplish 
satisfactory summer air conditioning. In 
the southwestern section, because of lack 
of moisture in the air, a very good job 





No change of major engineering im- 


+F. E. Meyers and Bro. Co., Ashland, Ohio. 


of cooling can be done with well water of 
higher temperatures. In the more largely 
populated sections of the eastern and cen- 
tral states where climatic conditions make 
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summer air conditioning highly desirable, well water 
temperatures which vary from 42F to 55F are low 
enough to insure complete and highly satisfactory sum- 
mer air conditioning. " . 
Because of the excellent adaptability of warm air 
heating equipment to year-round air conditioning, you 
stand in position to regain much of the residence and 
small commercial business which in some sections you 
were losing to other types of heating equipment. I feel 
that by mutual association cooperation and an adequate 
knowledge of equipment and facts available, many mis- 
takes in poorly adapted and improperly sized installa- 
tions can be eliminated and that constructive practical 
effort will insure satisfactory results from the start. 
Commercial and industrial air conditioning is an ac- 
complished fact and thousands of expensive installa- 
tions have thoroughly proven their value. In the resi- 
dence heating field you have found it necessary to give 
the same comfort in the home as is found in the office, 
factory, store, hotel, theater, and other public places. 
Warm air properly heated, humidified, cleaned, and cir- 
culated accomplishes this, as far as winter comfort is 





concerned. Why not accept the challenge for year- 
round air conditioning and do the same excellent job 
12 months each year that you are now doing in only 
6 or 8 of the 12 months? Further proof of the enviable 
soundness of the position which you occupy is the trend 
towards the circulation of warm air through a duct sys- 
tem by the manufacturers of other types of heating 
equipment. 

I feel, therefore, that the present time, at the begin- 
ning of a period when the public is just becoming con- 
scious of the comfort possibilities in year-round air 
conditioning, is the time for cooperative activity. With 
residence construction showing greater gains particu- 
larly in the single family group than any other building 
activity, there is surely a wide market for complete air 
conditioning equipment. Your position justifies the ef- 
fort which the pump manufacturers’ association recom- 
mends. That is. to take steps towards coordinating 
your engineering effort, your sales and advertising ef- 
fort with us to give your customers the most satisfac- 
tory and most economical year-round air conditioning 
equipment available. 





Laundry Ventilation,Speeds Production 


LEANLINESS and employe comfort are the ends 
and aims of a ventilation installation at the 
Knickerbocker Laundry, Long Island City, N. Y. Ex- 
clusion of dirt and the maintenance of reasonable tem- 
perature both summer and winter in this modern 
laundry, which employs about 400 people, is attained 
with two washer and blower installations and eight 
exhaust units totaling in all about 60 hp. 
Both the large and small blower and washer installa- 
tions are driven by three-speed induction motors. The 
smaller of the two is driven by a 20-hp. motor and is 





BLOWER AND FAN EQUIPMENT 





BLOWER—SUMMER 








Speed C.f.m. 
MERE aidoit oo ere Kok aateds 90,000 
BU. 22s clas Bedcaweee 60,000 
_. _, SRR 5 45,000 





BLOWER—-WINTER 





C.f.m., Bypass Closed C.f.m., Bypass Open 

















WON ike Swede metawe oa 82,000 

RO i oe bce ds eed dades 54,500 

DEY kt nCakeesnécaaxds 41,000 

EXHAUST UNITS 

Department Capacity, C f.m. Hp. 
en ae 8,600 2 
Pressing .............. 9,500 3 
Washing ............... 12,500 3 
Washing ............... 7,400 2 
Dry cleaning .......... 3,800 1 
Dry cleaning .......... 4,400 1 
NGS bic tie wind wad aber 3,700 PK 
Locker room .......... 8,300 3 
Misc. machinery ........ 4,000 7 
61,700 15 
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Storehouse 














pair inlet 





(Left) Modern summer and winter ventilation system in 

up-to-date laundry. Adjustable louvers on inlet (arrow) 

control direction of air currents. (Right) Layout of air 
washing and blower equipment at laundry. 


used during the summer months to supply from 41,000 
to 82,000 c.f.m. to 15 ceiling outlets throughout the 
building. Manual adjustment of horizontal and vertical 
louvers in the ceiling outlets controls air movement in 
each section of the building. During the summer ther- 
mostatic and humidity control is not used, since it was 
found that air blown through the cleaning spray was 
held at a reasonable temperature even on hot days. : 

During the winter months, however, when the larger 
25-hp. installation is used, both temperature and hu- 
midity control is necessary. A heating unit used with 
the air washer permits control of the temperature at 
which the air is saturated in the washer, and when 
used in conjunction with the reheater in the blower 
intake makes humidity control possible. 

Greater efficiency and increased output have resulted 
from this installation. It is claimed that even during 
the hottest summer months heat prostrations are un- 
known and production is not slowed up by the neces- 
sity for additional rest periods despite the fact that the 
greater proportion of inside workers are women.—Ab- 
stracted from “Electrical World.” 
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EDITORIALS 





Water on the Roof 


More and more cases come to attention where condenser 
cooling water for summer plants is being discharged by 
way of the roof. It is either sprayed over the roof or 
simply allowed to form a shallow pool over flat roofs. The 
idea was long discussed and generally agreed to be worth- 
while without anyone doing much of anything about it. 
Just why it should have gained favorable consideration so 
rapidly of late is not fully apparent but it is safe to pre- 
dict that the improved use of water to get the most out of 
it is a subject which will receive more and more attention 
as time goes on. What was long evident to thoughtful 
people is now becoming more widely apparent; namely, 
that the whole water question is one of vital importance 
in summer air conditioning. 


Modernizing Work is Still Attractive 


Last year, as in each year since 1931, of the total amount 
of business available more was found to be in existing 
buildings than in new ones. Now the upswing in new 
construction is moving along so rapidly that there is every 
reason to believe that this year will see the proportion 
reversed. Many organizations have built up departments 
and developed methods for handling modernizing business 
to advantage. Much of this was done under pressure of 
depression conditions. With the greater attractiveness of 
new work it is likely that there will be a decided tendency 
to abandon the push for modernizing and to try to con- 
centrate on the new construction. The wisdom of such a 
policy is certainly questionable. Experience shows very 
clearly that modernization, replacement and repairs ac- 
count for a sensibly steady flow of work through good 
years and bad. The periodic rise and fall of new con- 
struction is what accounts for the building booms. In the 
good years when new construction looks especially attrac- 
tive we should not forget the lesson learned during the 
lean periods. By all means be prepared to take part in the 
new work but also keep an eye to windward and preserve 
the proper viewpoint toward work which is to be found 
in existing buildings. 


Prospects Brighten in Office Building Work 


For a number of years the Association of Building Own- 
ers and Managers has conducted a national survey to de- 
termine the extent to which existing office space is being 
rented. The occupancy percentage is considered something 
of an index of the urge toward a revival of new con- 
struction in general office space. It is noteworthy that 
the vacancies in this kind of space have fallen to the lowest 
level since 1932 and for the country as a whole the survey 
indicates that 79.49% of the available space is occupied. 
This does not show pressure for an increase in space or 
any particular reason to believe that there will be an 
immediate upsurge of activity in building new office build- 
ings. It does show steady improvement in the situation 
and indicates that the time is not far off when more Office 
space will be planned. In the meantime much office space 
is still being renovized and modernized. Of late too there 
has been much new construction of office space for in- 
dividual firms especially of offices for manufacturing firms 
located at or close to factories. Much of this kind of 
office construction is classed as industrial building and con- 
sequently reported figures on volume of new construction 
do not reflect the true state of affairs. 
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The Oil Burner Show 


This year the fourteenth oil burner show now under the 
official designation of National Oil Burner and Air Cop. 
ditioning Exposition is to be held at Convention 
Hall in Philadelphia on March 15 to 19. Thege shows 
were among the first exhibitions of equipment to get started 
in the whole industry. They have gradually changed in 
character and the management of this year’s exhibition 
promises that it is to be outstandingly improved over any 
held recently. Most of the better known burners and boiler 
and furnace units with burners built in or attached wij 
be shown, as well as a wide variety of accessories, parts, 
instruments and controls. The show has never yet failed 
to draw large crowds. Attention is especially called to the 
program of meetings which is held at the same time ang 
details of which were printed in our last issue. One of 
the features of these meetings occurs on Tuesday morning, 
March 16, when the whole session will be devoted to en- 
gineering. The entire program is worth while. 


Domestic Hot Water in Residence Heating 


At various times we have drawn attention to certain 
phases of the struggle now going on in the attempt to 
learn who is to fall heir to the residential heating busi- 
ness. Of considerable technical interest as one part of the 
broader subject is the matter of how the service hot water 
is to be heated. 

An adequate supply of this service hot water which can 
be drawn on at any time throughout the whole year is 
one of the minimum requirements of virtually every resi- 
dential project. With the means of heating this water which 
are now available, the struggle between the several fuels 
and the various methods to be used is almost a secondary 
battle within a battle. There is just about as keen rivalry 
over who is to secure the water heating as over who is to 
secure the space heating itself. Moreover the contending 
forces present much the same alignment. 

In general house-heating, the advocates of the direct- 
fired warm air method are aligned against those who pre 
fer the use of steam or hot water either with or without 
direct radiators. It also happens that certain of the water 
heating methods, especially in summer, are adaptable to 
use with direct-fired warm air while others are not. Hence 
the alignment of forces is much the same when water heat- 
ing is considered as when general house heating is the 
subject. 

It also happens that in some cases one fuel supply and 
one set of combustion equipment can accomplish both the 
house-heating and the water-heating; in others there must 
be two separate sets of combustion equipment and fre 
quently there are two different fuels. In these circum- 
stances the interests of the purchaser would demand that 
comparisons be made on the basis of furnishing both house- 
heating and service water heating. Comparisons on other 
bases can be extremely misleading. 

There is still no definite indication as to which way 
either the house-heating or water heating, or both, may 
ultimately swing, but it seems certain that the question 
of how the water heating part of the combination is to be 
handled will become a factor of increasing importance in 
the decision. Just now its importance in this connection 
is coming to be more generally appreciated, for it has but 
recently emerged from the period where many of the newer 
methods were still regarded as experimental. There is no 
reason to believe that all the possibilities from a standpoint 
of technique have been fully explored. There may be new 
alignments and new methods at any time. 
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Efficiencies and Costs of Various Fuels 
in Domestic Heating 


To determine the efficiencies and the relative costs of 
the various fuels was the purpose of this investigation 
made during the winter of 1935-36. It was carried on as a 
part of the program of research on problems in the utili- 
zation of bituminous coal being conducted by Bituminous 
Coal Research, Inc., at Battelle Memorial Institute. 

The investigation was divided into two parts: (1) a 
series of tests on the heating plants of 15 homes, and (2) 
a survey of the heating requirements and fuel used in 30 
homes, including the 15 test homes, during the 1935-36 
heating season. The fuels included bituminous and semi- 
bituminous coals, byproduct coke, natural gas, and oil 
purned in warm air furnaces and hot water and steam 
boilers. All tests and surveys were made in Columbus, 

io. 

a insure normal operation of the equipment in these 
tests so that the results would be representative of every- 
day practice, the householder fired the furnace, adjusted 
the dampers, or set the thermostat in the way to which he 
had been accustomed; the observer merely recorded the 
results obtained. At the close of each test the householder 
was advised what changes he might make in his firing 
practice or adjustment of the stoker or burner to improve 
the results he obtained. 

Although it might have been expected that there would 
have been certain definite trends in the efficiency shown 
by various types of heating equipment as warm air fur- 
naces, hot water or steam boilers, the many variables as 
the condition of the equipment, the correctness of adjust- 
ment, and the degree of attention obscured such trends. 
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ASED - DOLLARS. 


The efficiency obtained with any piece of equipment and 
any fuel may vary within rather wide limits but for pur- 
poses of calculation of heating costs, the following effi- 
ciencies may be taken as what is reasonably to be expected: 


Per Cent 
Bituminous coal, hand-fired ..........e..ccecees 45 
Semi-bituminous coal, hand-fired ...........eee.. 50 
Coke, hand-fired ©. s..acbccs fe ree he ce Se eee 70 
Bituminous coal, stoker-fired ...........ccceeeee 55 
Natural gas, conversion burners ..........ee.ce00% 7° 
Natural gas, designed burner-boilers ............ 75 
Oil, conversion burners ..........ccc cece ceccces 60 


The graph has been prepared to permit the ready calcu- 
lation of various fuel costs; the cost of power and allow- 
ance for ash removal are included in the costs. It is used 
in the following manner: 


Example; Assume the use of stoker-fired bituminous coal 
costing $6.50 per ton and having a heat content of 13,500 
B.t.u. per lb. Project vertically upward from the hori- 
zontal coal cost scale at $6.50 to the line indicating 13,500 
B.t.u. per lb. From this intersection, project horizontally 
to the vertical scale, reading here the cost per therm pur- 
chased $0.024. To find the cost per therm utilized, con- 
tinue the horizontal projection to the intersection with the 
line “Coal-Stoker Fired.” From this point project verti- 
cally downward to the scale “Cost per Therm Utilized—Dol- 
lars,” in this example obtaining a value of $0.049. Simi- 
larly, the data for the cost of gas can be followed through 
to obtain the value of $0.173 per therm. 

To convert the cost per therm utilized to the equivalent 
unit cost of another fuel, this chart may be used in a re- 
verse manner to that described above. 


4 
“DOLLARS PER TON 


O/L- CENTS PER GALLON 





ARS PER THOUSAND 








Example: Assume a comparison of the above coal with 
a@ mixed gas having a heat content of 800 B.t.u. per cu. ft. 
Project vertically from the $0.049 point on the cost per 
therm utilized scale to the intersection with the line marked 
“Gas.” From this point project horizontally to the vertical 
scale where the cost per therm purchased of $0.035 is ob- 
tained. Continue the projection to the gas line of 800 
B.t.u. per cu. ft. From this intersection project vertically 
downward to the gas unit cost scale, where it is found 
that the gas rate would have to be $0.29 per 1000 cu. ft, to 
equalize the cost per therm utilized with that of the given 
coal. 

Further use of this chart in comparing the various cost 
data is self-evident. 

Some of the conclusions drawn from the results of this 
investigation are: 

1. Hand-fired coal is the lowest cost form of heat but it 
lacks in convenience, cleanliness, and uniformity of tem- 
peratures. Improved furnaces and boilers for hand firing 
of coal that will overcome the losses and reduce the smoke 
are badly needed. The use of thermostatic controls, which 
are available at low cost, should be encouraged. 

2. Small underfeed stokers and conversion oil burners 
have potential possibilities much greater than are often 
being realized because they are so frequently installed in 
boilers and furnaces which do not have the heat absorbing 
surface required to absorb the heat at the rate at which 
it is liberated. They are also frequently permitted to get 
out of proper adjustment. 

3. The residential stoker will, normally, because of its 
higher efficiency and because it may use a lower cost coal, use 
less coal than the same furnace fired by hand and will show, 
for the same amount of heat delivered to the house, sub- 
stantial savings in fuel costs, including power and ash re- 
moval. If, as frequently occurs, because of the uniform 
thermostatically-controlled source of heat, the house is 
maintained at a higher average temperature than with 
hand firing, no saving will result. The cost per unit of 
heat delivered to the residence will, however, be less. The 
saving will not, however, normally be great enough to off- 
set the interest and depreciation of the stoker, although it 
will increase with the size of the residence and the severity 
of the climate. 

4. Although few homeowners probably consider fixed 
charges on the equipment, stokers should be sold, not on 
the basis of expected savings in fuel bills, but on the basis 
of dependable uniform heat, cleanliness, and convenience. 

5. Improved residential stokers at lower prices and im- 
proved designs of boilers and furnaces properly coordinated 
to the stokers are needed to improve the economy of auto- 
matic heat with coal. 


[“Efficiencies and Costs of Various Fuels in Domestic Heat- 
ing,” by Ralph A. Sherman and R. C. Cross. Technical Re- 
port No. 3 of the Bituminous Coal Research, Inc., 803 South- 
ern Building, Washington, D. C.; paper cover; 6 x 9 in.; 
45 pages; price, 40c.] 


Detection and Estimation of Poisonous Gases 
and Vapors in the Air 


The detection and estimation of substances in air for in- 
dustrial health purposes is a relatively new field of applied 
chemistry and is a field of considerable importance to the 
engineer who deals with the ventilation of those industrial 
plants where poisonous or harmful substances are known 
to be present. 

The Soviet Government has paid a considerable amount 
of attention to this subject and has had large numbers of 
chemists, physicians, and inspectors studying the various 
methods of analysis used in this field. Some time ago they 
felt the need for a purely practical manual which would 
supply facts verified by experience and pay especial atten- 
tion to the technique of the analytical work. 

Such a book was written by A. S. Zhitkova who was for 
many years an active supervisor of the Moscow Chemical 
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Laboratory attached to the regional section of labor. Ip 
this book there are given, besides methods for detection 
and estimation of materials in air, fundamental data op 
each material and concentrations declared by other author. 
ities as well as those regarded by Soviet authorities as 
objectionable. 

The author felt that these practical figures would help 
the investigator by enabling him to compare them with 
his own results. 

In the English translation of this book, several portions 
have been shortened since the original was written in such 
detail that even the most unskilled and uneducated tecp. 
nician could make use of it. It was felt that in the Uniteg 
States the book would fall largely into trained hands. 

The first chapter of the book discusses the selection of 
air to be sampled, methods of sampling and methods useq 
in analysis. Chapter 2 takes up the determination of or. 
ganic substances in the air of industrial establishments, 
Each chapter from 3 to 33 is devoted to a discussion of a 
separate gas or vapor and in each of these chapters is 
given, among other things, the physical and chemica] 
properties of the substances, method of quantitative 
analysis and qualitative analysis. The substances discussed 
by these chapters are as follows: carbon dioxide, carbon 
monoxide, sulphur dioxide, hydrogen sulphide, carbon bisul- 
phide, nitric acid and the oxides of nitrogen, ammonia, 
chlorine, hydrogen chloride, hydrogen fluoride, hydrogen 
cyanide, arsenic and arsine; metals, zinc, mercury, lead; 
organic materials, methane, acetylene, formaldehyde, 
acrolein, acetone, alcohols, phenol, esters, ethyl ether, 
benzine, benzene, aniline, nitrobenzene and turpentine. A 
six-page bibliography appears in the appendix of the book. 


[“Some Methods for the Detection and Estimation of 
Poisonous Gases and Vapors in the Air,” by A. S. Zhitkova 
and translated by Joseph B. Ficklen. Published by Service 
to Industry. Box 133, West Hartford, Conn. Cloth bound; 
6 x 9 in.; 198 pages; price $3.] 


Air Conditioning Course 


The Rutgers University correspondence course in air con- 
ditioning has recently been revised and brought up to date 
to include the newer applications of the science as well as 
to take into consideration changes in typical application 
and control devices. A large number of new tables, draw- 
ings, and figures of typical devices have been added. There 
has been some re-arrangement in the order of presentation 
and a few new sections have been added. There are 14 
sections in all. 


[Air Conditioning Home Study Course, prepared by the 
Rutgers University, Extension Division, New Brunswick, 
N. J. Four sections; price, including text material and cor- 
rection service, $24]. 


® 
BRIEF REVIEWS 


STOKER COMBUSTION. A very complete discussion on 
the combustion of bituminous coal on small underfeed stok- 
ers. An abstract of this paper appeared in the February, 
1937, issue of HEATING & VENTILATING on pages 45-49. 
[“Combustion of Bituminous Coal on the Small Underfeed 
Stoker.” Information Bulletin No. 2 of the Bituminous 
Coal Research, Inc., Southern Building, Washington, D. C., 
paper cover; 6 x 9 in.] 


CATALOG PRACTICE AND PROCEDURE. A bulletin 
reducing to simple words the basic fundamentals regarding 
catalogs. It organizes a great deal of the available data on 
this subject and includes definitions, outlines of distribu- 
tion procedure, enumerates catalog uses, and otherwise con- 
tains much useful data on the subject. [Catalog Practice 
and Procedure. Published by the National Industrial Ad- 
vertisers Association, Inc., 100 E. Ohio St., Chicago; 16 
pages; free to members; $2 to others.) 
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A Reply to Palmer 


_. while quite busily engaged in completing some of the 
things that one D. H. Palmer rather definitely claims to be 
far from possible, we were late in looking over your Sep- 
tember copy... 

We, far removed from exposure to Palmer’s advanced 
engineering, were actually stopped, or perhaps stooped bet- 
ter describes our posture, by the refreshing onslaught on 
the country’s latest large industry. 

Most conspicuous is the fact that The New Republic's 
engineering talent should let such industrial tear-down 
copy get circulated. We also are unable to escape the ob- 
viously vicious character of treatment that Mr. Palmer, for 
some reason, finds necessary to use in gaining notice(?) 
of the public. If the air engineers should find the time, 
plus the very doubtful inclination, we are of the opinion 
that our caustic and very poorly informed air conditioning 
expert would be really in for some interesting moments... 

TURBINE ENGINEERING Co., CrLayton C. Kemp 

Los Angeles, Calif. 


Miami Design Temperatures 


The design temperature for Miami, Fla., and vicinity 
given you by——are not entirely correct. The Air Condition- 
ing Council of Southeastern Florida, which is composed of 
air conditioning equipment dealers and others interested 
in the progress of air conditioning decided to use 91F dry 
bulb and 79F wet bulb as the design temperature for com- 
fort cooling. These temperatures were selected after con- 
siderable research work on the part of several of its 
members. 

For winter heating design 35F is used, although there 
are many times when 40F to 45F is used depending on the 
type of place, the age and temperament of the occupants. 

Miami, and within fifteen miles of Miami, experiences 
about the same temperature conditions as Tampa, but no 
other place in Florida is known to be the same... . 

FiLoripa Power & Licut Co., C. K. Lineo, 

Miami, Fla. Air Conditioning Engineer 


6 
Refrigeration Calculation 


- would like to know if it would be possible for you 
to let me have a follow-through example showing how the 
following air conditioning example is figured, showing what 
is necessary in tons of refrigeration, designed for the fol- 
lowing conditions: outside air 95F dry bulb, 75F wet bulb, 
67F dew point. and 38% relative humidity; inside condi- 
tions to be 80F dry bulb, 65F wet bulb, 57F dew point, and 
48% relative humidity. The conditioned space is 50 x 20 x 
10 which equals 10,000 cu. ft. I wish to circulate this air 
every 10 min. which would amount to 1000 c.f.m. [per min.]. 
The maximum number of people would be approximately 
80 that would occupy this room at one time. Would like to 
use about 25% outside air and 75% inside air. 

Long Island City, N. Y. H. R. 


This information which you give in your letter is not 
enough on which to make a complete calculation to deter- 
mine the tons of refrigeration necessary in the problem 
which you outline. To calculate the refrigeration tonnage 
with what is usually considered the desirable degree of 
accuracy, it is necessary to include the heat transmission 
from the building itself. This is usually a considerable 
part of the load required. Also, sun heat and appliance 
heat often enter into the calculation of this quantity. 

We are attaching a solution to your problem making use 
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of the data which you included in your letter, but call your 
attention to the fact that this calculation does not give you 
a true estimate of the refrigeration tonnage required. It 
does, however. outline the general method to be followed. 
Where the solution is incomplete, is indicated by the fact 
that in determining the total heat load we necessarily as- 
sumed the sun heat, the appliance heat, and wall transmis- 
sion heat to be zero because your letter did not give special 
data for calculating these. They certainly would not be 
zero in the case of a natural building and, therefore, more 
than 3.4 tons of refrigeration would certainly be required. 
However, once you know the nature of the building con- 
struction, you can easily calculate the wall transmission 
heat and include it in the solution attached. 

Interesting data in this connection are included on HEAT- 
ING & VENTILATING’s Reference Data Sheet No. 79-80, 
copy of which we are enclosing. Estimates of sun heat can 
be obtained by using HEATING & VENTILATING’s Refer- 
ence Data Sheets No. 83-86, inclusive. 


Solution: 


OvutTsipE ConpDITIONS 
9o5F dry bulb 
75F wet bulb 
INsipE CoNnDITIONS 
80F dry bulb 
65F wet bulb 
SPACE TO BE CONDITIONED 
50 x 20 x 10 ft. 
VENTILATION AIR 
1000 c.f.m. of which 75% is recirculated air 25% is outside air 


67F dewpoint 
38% rel. hum. 


57F dewpoint 
48% rel. hum. 


10,000 cu. ft. 


NUMBER OF OCCUPANTS 80 


Wanted:—Tons of refrigeration 
1. Determine total internal heat load 


Sun heat an o B.t.u. per hr. 
Appliance heat = o B.t.u. per hr. 
Wall transmission heat = o B.t.u. per hr. 
80 people @ 400 B.t.u. per person == 32,000 B.t.u. per hr. 
Infiltration heat = o B.t.u. per hr. 





Total Internal heat load == 32,000 B.t.u. per hr. 

. Determine ventilation heat load 
1000 c.f.m. X 25% = 250 c.f.m. 
Heat content 95F d.b. 75F w.b. 


Heat content 80F d.b. 65F w.b. 


N 


8.5 B.t.u. per Ib. air 
30.1 B.t.u. per Ib. air 


II I 





Heat to be removed 8.4 B.t.u. per Ib. air 
Weight of ventilation air ; 
At 80F and 65F w.b. 13.8 cu. ft. of air weighs 1 Ib. 
250 c.f.m. -- 13.8 = 18.1 lb. per min. ‘ 
8.4 B.t.u. per Ib. X 18.1 Ib. per min. X 60 min. per hr. = 
9120 B.t.u. per hr. 
. Total heat load 
Internal heat load 
Ventilation heat load 


wo 


== 32,000 B.t.u. per hr. 
= 9,120 B.t.u. per hr. 





Total heat load : = 41.120 B.t.u. per hr. 
4. Since one ton of refrigeration equals 12,000 B.t.u. per hr., 
41.120 -+ 12,000 = 3.4 tons of refrigeration. 


© 
K Value of Pipe 


T have looked through all textbooks available to me for 
the K value of pipe. particularly for a single run of pipe 
such as a steam or hot water main, but have been unable 
to find it. Can you give me this value for 1°F difference in 
temperature between heating medium and surrounding air 
based on an actual difference of 145F? 


Springfield, Il. M. J. B. 


Tests by R. H. Heilman have indicated that the value of 
K for bare iron or steel pipe at a temperature difference of 
145F is as follows: ; 

i4-in. pipe—2.95 
I -in. pipe—2.70 3-in. pipe—2.42 
14-in. pipe—2.62 5-in. pipe—2.33 

These values are all in B.t.u. per square foot per degree 

temperature difference per hour. 


2-in. pipe—2.55 
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Tunnel Ventilation 


Have you ever published any articles on the ventilation 
of tunnels and if so in what issues would I find them? 
Hoboken, N. J. G. B. B. 


Following is the list of articles on tunnel ventilation 
which have appeared in HEATING & VENTILATING: 
Development of the Ventilation System of the Holland Tun- 

nel, A. C. Davis, February, 1931, page 79. 

Ventilation Important Problem in Proposed Tunnel, Feb- 

ruary, 1931, page 67. 

First International Traffic Tunnel Opened, Ray S.: Wood, 

January, 1931, page 91. 

Ventilating the World’s Largest Subaqueous Tube, October, 

1926, page 80. 

Ventilating the Holland Vehicular Tunnel, August, 1926, 

page 79. 

Flushing System Advocated for Ventilating Holland Vehic- 

ular Tunnel, April, 1925, page 77. 

Research Work That Solved the Problem of Ventilating the 

Hudson River Tunnel, May, 1922, page 29. 

Chemical Problems in the Ventilation of Vehicular Tun- 

nels, A. C. Freedner, January, 1921, page 33. 


Special Contract Clause 


In connection with this degree-day . . . you may be in- 
terested in our use of it. We sell and install conversion 
burners in old coal furnaces and boilers on virtually a trial 
basis and with the privilege of paying for them over a 
36-month period. The following clause is written in each 
purchase contract: 

“Purchaser reserves the right to cancel this contract and 
order this burner removed at any time prior to (about 90 
days), provided no monthly payments are in arrears and 
if the indicated operating cost per season is in excess of 
Dealer’s estimate of $ which is equivalent to 
per degree-day. It is understood that Dealer is to retain 
any and all payments made on burner as rentals.” 

Very few customers know (or care) what this means 
when they sign the contract but if any discussion arises 
later regarding the question of having used more gas than 
was estimated, we have no difficulty in then getting the 
degree-day story across. We have installed 114 burners 
this season in central Kentucky and more than half of 
them were on the trial basis. One revert to date. 

CENTRAL KENTUCKY NATURAL 

Gas Co., INc., Lexington, Ky. 


THEO. SLADE, 
Sales Manager 


@ 
Heating Water 


We are confronted with the following problem, and 
thought your engineers could help us out. 

We are called upon to select a steam boiler to heat water 
and would like to have you give us your opinion, and how 
you arrive at the answer. 

What would be the total load in square feet of steam 
radiation, to heat the following amount of water based on 
100F temperature rise in 1 hr., and also the same in 3 hr. 

One storage tank of 1500-gal. capacity to be heated by 
an overhead indirect heater ... and 1200 gal. to be heated 
below the water line by an indirect tankless heater (no 
storage tank). This makes a total of 2700 gal. to be heated. 


This water is to supply 63 apartments, and also a Turkish 
bath. ... 


Chicago Heights, 111. S78. v. 


To heat the water 100F within ,1 hr., it would be neces- 
sary to have a boiler with a capacity of approximately 
10,300 sq. ft. of steam radiator surface. To heat the water 
in 3 hr. it would be necessary to have a boiler with approx- 
imately 3440 sq. ft. of steam radiator surface. 

The method of obtaining this information is as follows: 
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since each gallon ot water weighs 8.34 Ib., 2700 gal. would 
weigh 22,518 lb. This water is to be heated through 100 
degrees and since it takes 1 B.t.u. to heat 1 Ib. of water 
through 1 degree, then it will be necessary to supply 
2,251,800 B.t.u. (22,518 lb. x 1 B.t.u. per deg. x 100 degrees 
= 2,251,800 B.t.u.). Since a square foot of radiator gur. 
face is equivalent to 240 B.t.u. per hr., it will be necessary 
to have a boiler which is capable of supplying (2,251,899 
B.t.u. -—- 240 B.t.u.), 9383 sq. ft. This is the theoretica} 
size of the boiler needed to heat the water in 1 hr., but 
since some loss will take place it is the usual procedure 
to allow 10% for this. 10% of 9,383 is 938 and added to 
9,383 this gives us 10,321 sq. ft. or, roughly, 10,300. If the 
water is to be heated in 3 hr. the boiler size will have to be 
just one-third of this or 10,321 ~ 3 = 3,440 sq. ft. 


S 
Radiator Paint 


I was interested in W. G.’s question, on page 51 of your 
December issue, regarding radiator paint. 

It does not seem to me that the bare figures tell the full 
story and that it would be valuable to bring out the fact 
that there is a difference in heating principle involved. 
Radiators transmit heat by conduction as well as by radia- 
tion. In the first method, conventional currents are set un 
which, for an unenclosed radiator. send much of heat up to 
ceiling. Aluminum bronze (and polished surfaces) cut 
down radiation effect and make the convectional transfer 
of relatively more importance. My conclusion is. that 
bronzing radiators is objectionable excepting where there is 
provision made for directing air currents across the room 
before they reach the ceiling. Several of the many avail- 
able enclosures are effective in capitalizing the convec- 
tional transfer, and radiators under windows do not suffer 
so much from the bronzing. 

On the other hand, pigmented paints increase radiant 
transfer without cutting down the convectional transfer 
and have the effect of “throwing” heat somewhat after the 
order of a fireplace. 

The figures show about 10% in favor of pigmented paint. 
Actually, there seems to be even more in favor of pigmented 
paint. Incidentally, “painted” radiators fit more easily into 


the decorator’s color scheme. 
Chicago, IIl. CHESMAN A, LEE 


@ 
Loss in Pipe Fittings 


Referring to page 591 of the 1936 ASHVE Guide, is there 
no loss in head through a tee (straight away) where there 
is or is not a reduction in the run? What is the loss in 
head through reducing couplings? 


Springfield, I11. M. J. B. 
The loss in head when water flows through various pipe 


fittings is given in the table below. These losses of head 
are in equivalent lengths of straight pipe in feet. 
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Light and Heat from Cornstalk Gas 


Light and heat for the farm belt from gas produced 
by the fermentation of cornstalks and waste in back- 
yard plants was foreseen by Prof. Ellis I. Fulmer of 
lowa State College in a paper read at a recent session 
of the American Chemical Society. 

A ton of cornstalks yields from 10,000 to 20,000 cu. ft. 
of gas when subjected to the fermentation process, ac- 
cording to statistics cited by Professor Fulmer from 
Prof. Arthur M. Buswell of the University of Illinois 
and C. S. Boruff of Hiram Walker & Sons, distillers, 
Peoria, Ill. 

Considering the lower figure, he added a ton of corn- 
stalks would furnish gas for 400 persons daily, allowing 
25 cu. ft. per capita. 

Thus, in a region where 30% of the land is planted 
to corn, it was explained, a circle within an eight-mile 
radius would produce enough cornstalks to supply a city 
of 80,000 inhabitants with gas. 

Professor Fulmer quoted Professor Buswell and Mr. 
Boruff as saying: 

“It should be possible for the individual farmer to 
have a small digestion tank arranged to receive both 
cornstalks and household wastes. This would solve the 
sanitary and fuel problem alike.” 

“In 1925,” Professor Fulmer continued, “Imhoff in 
Germany equipped a sludge digestion tank with gas 
collectors and connected them to the city mains. The 
gas was found to be satisfactory for general municipal 
use. The gas is principally methane with small amounts 
of hydrogen.” 


@ 
Use Conditioned Air for Radio Recordings 


The fidelity with which radio programs can be re- 
corded in advance for subsequent use in electrically 
transcribed radio programs is dependent to a large ex- 
tent upon the fineness of the recording work, care in 
the cutting of the original wax record and the skill and 
technique employed in the production steps leading 
from the wax disk to the finished record. Accurate 
control of temperature and humidity conditions and 
the elimination of all dust and dirt in the air are ab- 
solutely essential if high quality records are to be ob- 
tained. 

To this end, therefore, the World Broadcasting Sys- 
tem, Inc., employs air conditioning equipment of 
80-tons ice capacity (180 hp.) to control atmospheric 
conditions in its recording process. During the delicate 
operation of cutting the original wax disk from which 
records are subsequently made the temperature is 
thermostatically controlled. This is necessary since 
wax disks that are too cool have a tendency to chip at 
the edges of the groove and, if too warm, the stylus 
tends to push the wax apart rather than cut it. Both 
extremes give rough grooves and a noisy record. Hu- 
midity control is necessary since wax is highly moisture- 
absorbing. Excess moisture causes the wax to “bloom” 
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or assume a pebbled surface ruinous to the wax record, 
whether blooming occurs before or after the recording 
is made, since it distorts the grooves. Relative humidity 
between 35 and 45% is maintained to prevent occur- 
rence of this condition. 

All air entering the processing rooms is carefully 
filtered by passing it through “glass wool” filters. Simi- 
lar filters are also placed in the exhaust ducts. These 
precautions were taken to prevent dust or dirt particles 
from collecting in the grooves of the record either dur- 
ing cutting or subsequently during the manufacture of 
the finished record. 

Finished records are made of acetate or vinylite and 
are 16 in. in diameter. There are 129 grooves to each 
radial inch of the record and each record is capable 
of playing for a duration of fifteen minutes. During 
this time the needle travels a total distance of 4 mile. 
This is a striking contrast to the average phonograph 
record, which is usually 10 in. in diameter and has 
80 to 90 grooves per radial inch.—Electrical World. 


@ 
Cost of Railroad Air Conditioning 


Railroads of the United States and Canada have in- 
vested nearly $50 million in air conditioning passenger 
cars according to a report of an investigation made 
public by L. W. Wallace, director of the Equipment 
Research Division of the Association of American 
Railroads. 

The number of air conditioned passenger cars in 
service exceeds 8000, of which more than 4000 are 
Pullman-owned and the remainder railroad-owned. 
The study, involving 240,000 miles of road testing, dis- 
closes exhaustive data on the economics of air condi- 
tioning, and calls attention to “the large potential in- 
vestment confronting the railroads through an increase 
in the number of cars to be air conditioned.” 

The investigators, for example, determined the total 
cost per 1000-car-miles of four types of air conditioning 
systems for an average cooling season of five months, 
an average train speed of 50 miles per hour, and an 
average car mileage of 150,000 miles per year, based 
on the experience of 16 railroads in one year. The gross 
installation costs for each of the four systems investi- 
gated were: electro-mechanical, $6484; direct-mechan- 
ical, $8515; steam ejector, $8475; ice activated, $3982. 

Annual fixed charges are: electro-mechanical, $1268.- 
75; direct-mechanical, $1701.35; steam ejector, $1677.- 
53; ice activated, $766.78. Total operating cost, em- 
bracing fixed charges, operation and maintenance costs 
aggregate $12.77 for the electro-mechanical system, 
$14.61 for the direct-mechanical, $14.35 for the steam 
ejector, and $11.37 for the ice system. 

During the three-month cooling season which pre- 
vails in the New England, Great Lakes and north- 
western regions the cost per 1000-car-miles on the basis 
of 250,000-car-miles per year at an average speed of 
50 miles per hour is $7.44 for ice, $9.25 for electro- 
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mechanical, $9.94 for direct-mechanical, and $9.77 for 
steam ejector. 

Comparative costs for a cooling season of five months 
prevailing in the Great Lakes, central eastern, Poca- 
hontas, and northwestern regions under the same con- 
ditions are $9.33 for ice, $9.39 for electro-mechanical, 
$10.06 for direct-mechanical, and $9.87 for steam 
ejector. 

Costs for the eight-month cooling season in the Po- 
cahontas, southwestern, and central western areas are 
$12.18 for ice, $9.61 for electro-mechanical, $10.23 for 
direct-mechanical, and $10.03 for steam ejector. 

In the southern, southwestern, and central western 
areas, where the cooling season extends over 10 months, 
total costs, based on the same averages, are $14.91 for 
ice, $9.76 for electro-mechanical, $10.36 for direct-me- 
chanical, and $10.14 for steam ejector. 


Progress of Gas-Fired Air Conditioning 
for Process 


Gas-fired air conditioning installations should be 
sold and installed by an air conditioning or heating 
contractor, according to recommendations by the Com- 
mittee on Process and Comfort Air Conditioning of 
the American Gas Association, at the recent AGA 
convention in Atlantic City. The committee, of which 
L. A. Bickel, Dallas Gas Company, is chairman, pointed 
out that such a procedure would require some sort of 
cooperative selling on the part of the gas companies 
and contractors. 

Up to the date of the report, made in October, there 
were 29 gas-fired air conditioning jobs for process in 
use in this country, according to C. W. Swenson, Con- 
solidated Edison Company of New York, Inc., one of 
the members of the committee. These 29 jobs totaled 
115 tons and have a rated gas consumption of 38.4 
therms per hour. Mr. Swenson sa‘d that the combined 
volume of both process and comfort air conditioning 
by gas is now approximately 29,400,000 cu. ft. of 
equivalent 540 B.t.u. for the summer season. 

The accompanying table, from Mr. Swenson’s paper, 
lists the different industries where gas-fired process air 
conditioning systems are in use. 

Sales of gas-fired dehumidifiers during the present 
year are triple those of the same period last year and 
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INDUSTRY No. oF Joss 


TONNAGE 
INSTALLED 





Lithographing and printing 5 
Pharmaceutical (manufacturing tablets 
and effervescence salts) 
Chemical and testing laboratories 15.0 
Manufacturing lacquered parts 6.0 
Shoe manufacturing (leather drying)... 2.0 
Manufacturing of safety glass (pyroxy- 
lin treated) 2.0 
Manufacturing of moulded cork I 2.0 
Pencil manufacturing (lead and crayon 
drying) 4.5 
Roller engraving (photo-engraving of 
copper textile printing rollers) 4.0 
Museum and library 4.5 
Manufacturing of electrical parts (con- 
densers) 
Food industry 4.0 
Fish drying 6.0 


33-5 

















this rate is steadily increasing, according to James Cc. 
Patterson, Bryant Heater Company. Mr. Patterson 
said that forty silica gel installations have been Made 
in 18 states and in one foreign country. Of the Silica 
gel jobs installed in 1935, a dozen were for industrial 
applications where humidity control is an essential and 
where temperature control is of minor importance, 


@ 
How Much Coal in a Conical Pile? 


In making reports on the amount of coal in storage 
yards, the calculations are sometimes complicated, be- 
cause the storage pile may be against a wall or bulk- 
head. Where such piles are in the form of a cone the 
quantity can be determined from the accompanying 
curve. 
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The curve shows the volume of the pile in per cent 
of the volume of the cone without the bulkhead, for 
various values of the ratio 4/R, where R is the radius 
of the pile at its base, and 4 the distance from the 
bulkhead to the center line of the pile. 

To use this curve, proceed as in the following ex- 
ample: To find the tons of coal in a pile 20 ft. high 
having a base diameter of 50 ft., piled against a bulk- 
head 10 ft. from the center of the circular base. The 
value of 4/R is 10/25, or 40%. From the curve we 
find that for a 40% ratio the pile will have a volume 
83.1% of the volume it would have if the bulkhead 
were not there. The volume of the pile without the 
bulkhead is found from the equation V = a r*h/3. Sub- 
stituting in this equation, we find the volume V’ equal 
tom X 252 & 20/3 = 13,100 cu. ft. which, multiplied 
by 83.1% gives 10,900 cu. ft. as the volume of the coal 
storage pile. One ton of bituminous coal occupies about 
40 cu. ft., so in the storage pile there will be 10,900 + 
40, or 273 tons.—F. F. Hough in “Power.” 
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Contest on Arc Welding 
Announced 


CLEVELAND—To stimulate intensive 
study of arc welding, $200,000 will be 
distributed by The James F. Lincoln 
Arc Welding Foundation among win- 
ners of 446 separate prizes for papers 
dealing with this subject as a primary 
process of manufacture, fabrication or 
construction in 11 major divisions of 
industry. 

The principal prize winner will re- 
ceive not less than $13,700. Other 
prizes range from $7,500 to $100, the 
latter sum to be awarded each of 178 
contestants who receive no other prize, 
but whose papers are adjudged worthy 
of honorable mention. 

In order to assure equal competitive 
opportunity, similar prizes are offered 
in the 11 major divisions of industry 
covered by the contest. These divi- 
sions are: automotive, aircraft, rail- 
road, watercraft, structural, furniture 
and fixtures, commercial welding, con- 
tainers, welderies, functional machin- 
ery and industrial machinery. 

In the structural field, 24 prizes are 
offered, with a total value of $14,200. 
Four sub-classifications are established 
in this division; namely, buildings, 
bridges, houses, and miscellaneous. 

To participate in this contest, it is 
necessary that submitted papers de- 
scribe either the redesign of an exist- 
ing machine, structure, building, etc., 
so that arc welding may be applied to 
its manufacture; or that they present 
a design of a machine, structure, build- 
ing, etc., not previously made; the 
description to show how a useful re- 
sult, which was impractical with other 
methods of construction or could better 
be done by arc welding, is obtained. 

Contestants, it was announced, must 
have papers in duplicate on file with 
the secretary of the Foundation, at 
Cleveland, not later than June 1, 1938. 
Prospective entrants should communi- 
cate promptly with Foundation Secre- 
tary A. F. Davis, P. O. Box 5728, Cleve- 
land, for complete details of the rules 
and conditions covering awards. 





N.Y. Contractors and Labor 
Adopt New Code 


NEw YorK—A voluntary code to go 
into effect at once has been agreed 
upon by the Heating, Piping and Air 
Conditioning Contractors New York 
City Association and the local unions 
638 (journeymen) and 639 (helpers) 
of the United Association of Plumbers 
and Steam Fitters of the United States 
and Canada. 

The purpose of the code is to estab- 
lish fair trade practice regulations for 
the industry in the city of New York 
and the counties of Nassau and Suf- 
folk. It is hoped that the new code 
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will eliminate: unfair practices now 
prevaient in the industry and which 
have resulted in lower wage scales, 
use of improper substitutes for stand- 
ard or specified materials and submis- 
sion of bids for work and materials 
at prices below actual cost. 

The code is to continue in force un- 
til June 30, 1939, subject to revision, 
modification, and amendment through 
the machinery the code itself estab- 
lishes. 

Under its conditions a bid depository 
will be opened about March 1. All 
bids amounting to $500 or more will 
have to be filed with the depository 
not less than 24 hours after the orig- 
inals are given to the persons for 
whom they were prepared. After the 
closing hour has passed, all bid re- 
sults will be tabulated and such tabu- 
lation forwarded to the bidders. One 
per cent of all contracts over $500 will 
be charged as a registration fee to 
defray expense of the code. Penalties 
for violation of the code provisions 
are provided. 

The heating, piping and air condi- 
tioning contractor has been defined 
as “any person, firm, or corporation 
who furnishes and/or installs systems 
or parts thereof for steam heating, hot 
water heating, ventilating, refrigera- 
tion, air conditioning, automatic sprink- 
ler equipment and piping for fire pro- 
tection purposes, power piping, indus- 
trial process piping, pneumatic piping, 
hydraulic power piping, gasoline pip- 
ing, gas piping except when used for 
culinary or illuminating purposes, high 
and low pressure boilers, stokers, oil 
burning units, and all apparatus, ap- 
purtenances and piping system in con- 
nection therewith regardless of wheth- 
er such piping conveys steam, water, 
air, brine, ammonia, oil, gasoline, gas 
or other fluids or other commercial 
products manufactured or in the 
course of manufacture.” 





How to Plan Catalogs 


Cuicaco—Technical Publicity Asso- 
ciation, Inc., the New York chapter of 
the National Industrial Advertisers 
Association, Inc., through a _ special 
committee, has prepared a valuable 
and interesting 16-page study of Cata- 
log Practice and Procedure. This work 
includes definitions, outlines of dis- 
tribution procedure, enumerates cata- 
log uses and also a questionnaire from 
which those who wish to obtain in- 
formation from their customers and 
prospects for use in determining their 
own catalog procedure. 

The committee has accomplished the 
difficult task of reducing to simple 
words the basic fundamentals regard- 
ing catalogs; of organizing a great deal 
of the available data on the subject 
and enumerating the many sides of the 





question in an impartial manner, thus 
preparing the way for straight think- 
ing and further study and investiga- 
tion along individual lines. 

Distribution to members is free but 
other industrial advertising executives 
may obtain copies at the nominal price 
of $2 each by addressing the National 
Industrial Advertisers Association, Inc., 
100 E. Ohio St., Chicago, IIl. 





Campaign on Home Heating 
and Ventilating 


BIRMINGHAM, ALA—Some 300 coal 
stokers and oil burners and 200 home 
ventilating systems will be sold in 
Birmingham during 1937 according to 
estimates prepared by the Birmingham 
Electric Co. The utility’s force of some 
50 outside salesmen for small appli- 
ances will take the names of prospects 
for automatic heat and ventilating 
equipment and these names will be dis- 
tributed among the dealers. No direct 
sales will be made by the utility. 

In addition the electric company pro- 
poses to have more dealers selling heat- 
ing and ventilating systems. Hereto- 
fore attic fans have been sold largely 
by electrical contractors, but specialty 
houses which have large forces of out- 
side salesmen are being asked to dis- 
play and merchandise stationary fans. 

The electric company will furnish 
the services of a heating and ventilat- 
ing engineer to assist dealers in engi- 
neering jobs. In addition, the utility’s 
commercial salesmen will work with 
dealer salesmen with the idea of help- 
ing build up the power load in such 
items as attic fans, circulating systems 
for furnaces, filter systems, coal stok- 
ers, and oil burners. 

The utility estimates that at least 
10% of the 16,000 Birmingham homes 
equipped with warm air heating are 
prospects for various kinds of equip- 
ment designed to circulate warmed or 
cooled air through duct systems. The 
growing popularity of ground level 
heating plants (thus eliminating the 
expense of digging cellars) has in- 
creased the demand for blower and fan 
equipment. 





Driscoll Joins Carrier 


NEwakRK. N. J.—William H. Driscoll, 
former vice-president of the Thompson- 
Starrett Co., and a past president of 
the ASHVE, has become associated 
with the Carrier Corp. of this city. 
L. R. Boulware, vice-president and gen- 
eral manager of Carrier Corp., an- 
nounced that Mr. Driscoll will be vice- 
president in charge of construction. 

Mr. Driscoll has been connected with 
skyscraper construction work for many 
years. He received his education in 
Jersey City schools, Cooper Union and 
Mechanics Institute in New York. 
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Free Service Prohibited in Bill 


Hartrorp, Conn.—Free service as an 
inducement to prospective customers 
in the oil heating field would be pro- 
hibited under the terms of a bill in- 
troduced in the Connecticut General 
Assembly here. The attempt to secure 
state legislation banning free service 
follows spasmodic local efforts of a co- 
operative nature which have been 
largely unsuccessful, it is understood. 
Oil dealers in Bridgeport recently 
pledged themselves to eliminate free 
service and advertised their stand in 
newspaper space. 

The text of the measure, designated 
as House Bill 1330, is as follows: 

“No person, firm or corporation, sell- 
ing fuel or heating oil of any kind 
either retail or wholesale, is permitted 
to give free of charge any service for 
bringing about the sale of any oil 
burner. Said person, firm or corpora- 
tion shall not be permitted to give 
free of charge any drums or containers 
to be used in connection with any oil 
burner. Any person violating any pro- 
vision of this act shall be fined one 
hundred dollars for the first offense 
and for a further violation he shall be 
prohibited from doing business.” 


Contractors to Convene 
in Minneapolis 

New YorKk—The 48th annual conven- 
tion of the Heating, Piping, and Air 
Conditioning Contractors National As- 
sociation will be held in Minneapolis, 
Minn., May 17-19. This is the first 
time the association has held its con- 
vention west of Chicago since 1929. 
The Hotel Nicollet has been chosen as 
convention headquarters. 


Minneapolis-Honeywell Acquires 
National Regulator 


MINNEAPOLIS—An agreement for the 
acquisition of the complete line of 
pneumatic controls manufactured by 
the National Regulator Co., Chicago, 
has been entered into between that 
company and Minneapolis-Honeywell 
Regulator Co. As a result of this ac- 
quisition, Minneapolis-Honeywell will 
have available a full range of both 
pneumatic and electric controls and 
control systems. 





Needs Catalogs 


PHILADELPHIA—The ABC Oil Burner 
& Engineering Co., Inc., 2012-14 Chest- 
nut St., this city, is preparing com- 
plete new files, according to Mitchel 
Landau, manager of the heating de- 
partment. Mr. Landau requests copies 
of catalogs and specifications on equip- 
ment from all manufacturers of heat- 
ing, ventilating, and air conditioning 
apparatus intended for residences in 
order to bring the files up-to-date. 





H. & V. Show to be Held 
in New York 


New York—The Fifth International 
Heating and Ventilating Exposition 
will be held at Grand Central Palace 
here January 24-28, 1938. Since its 
inception in 1930, the Heating and 
Ventilating Exposition has been held 
every two years. The first showing 
was in Philadelphia, the second in 
Cleveland, the third in New York, and 
the fourth, in 1936, was held in Chi- 
cago. Each successive exposition has 
met with an increasingly active re- 


Unit heaters being used to dry out the generators and other electrical equipment in one of the 
plants of the Louisville Power & Light Co.. following the disastrous flood a month ago. Photo 


courtesy Ilg Electric Ventilating Co. 
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sponse, both on the part of exhibitors 
and audience. The presentation of the 
exposition in leading cities in different 
parts of the country, coupled with the 
growing interest in air conditioning 
has made it a most important indus. 
trial exposition which has drawn at- 
tendance from all over the world. 
The annual meeting of the ASHVE, 
under whose auspices the exposition is 
held, will take place during the same 
week in New York. Three floors of 
Grand Central Palace have been re- 
served for the exposition, and invita- 
tions to participate have been extended 
to a number of organizations in the 
fields concerned with the heating, venti- 
lating, and air conditioning industry. 
All former exhibitors have received ad- 
vance notification of the event. The 
conduct of the exposition and all de- 
tails of exhibit arrangement and leas- 
ing will be in charge of the Interna- 
tional Exposition Co., Grand Central 
Palace, New York. It will be under 
the personal direction of Charles F. 
Roth, manager, who was similarly re- 
sponsible for the earlier expositions. 





Air Hygiene Elects Trustees 


PirTtsBURGH—Three industrialists and 
a representative of the U. S. Bureau 
of Mines were added to the board of 
trustees of the Air Hygiene Founda- 
tion at its annual meeting held at Mel- 
lon Institute February 9. Roger A. 
Hitchins, president of the National Re- 
fractories Co., Philadelphia, was re- 
elected chairman of the board. The 
new trustees are: 

Daniel Harrington, chief of health 
and safety branch, U. S. Bureau of 
Mines, Washington; Joseph Dilworth, 
assistant to president, Westinghouse 
Electric and Manufacturing Co., Pitts- 
burgh; Andrew Fletcher, vice-presi- 
dent, St. Joseph Lead Co., New York, 
and E. A. Hults, vice-president, Mathie- 
son Alkali Works, New York. 

H. B. Meller, managing director, an- 
nounced that more than 100 industrial 
firms have affiliated with the organiza- 
tion since the membership meeting in 
November, 1936. The Foundation has 
as its primary purpose the conducting 
of research on industrial disease prob- 
lems arising from air pollutants. 





Abolish Free Burner Service 


BRIDGEPORT, CONN.—AsS part of a con- 
certed drive to restore profits in the 
merchandising of heating equipment 
here, the Bridgeport Petroleum Prod- 
ucts Association, made up of 18 local 
fuel dealers, has announced complete 
elimination of free service on all types 
of oil burners and other heating units. 
Newspaper advertising which an- 
nounced the new policy contained a 
dlea to the public for cooperation, ask- 
ing that fuel users refrain from em- 
barrassing dealers by seeking special 
privileges. 
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72 to Exhibit at Burner Show 


New YorK—Supported by a large 
and representative group of manufac- 
turers of domestic, commercial, and in- 
dustrial equipment and backed by a 
complete program for management, en- 
gineering, and sales interests, the 14th 
National Oil Burner and Air Condi- 
tioning Exposition will open March 15 
for a five-day session at Philadelphia’s 
Convention Hall. Encouraged by last 
year’s business upswing and good sales 
this year to date, the exhibit has at- 
tracted more than 72 exhibitors with 
154 spaces. More than 20 new members 
have joined the Institute in order to 
become eligible to show products at 
Philadelphia. 

Air conditioning will be strongly fea- 
tured in order to capitalize on the 
strong public interest in this newer 
development. Furthermore, it is esti- 
mated that nearly one-half of the com- 
panies exhibiting manufacture such 
equipment. The predominant use of 
oil burners as heating elements in 
winter conditioning lends emphasis to 
the theme. 

G. Harvey Porter, managing direc- 
tor, Oil Burner Institute, and of the 
exposition, and C. F. Curtin, exposi- 
tion manager, anticipate fine attend- 
ance, dealer and public. More than 
5000 dealer invitations have been ex- 
tended to individuals throughout the 
east. Local advertising in Philadel- 
phia will be supported by two special 
show sections in leading newspapers. 
The Philadelphia Record is planning a 
special supplement to run Saturday, 
March 13. The Philadelphia Inquirer 
will run their section Sunday, March 
14, the day preceding the show open- 
ing date. 





Hot Water Subject at Toronto 


Toronto — Seventy members and 
guests were in attendance at the Feb- 
ruary meeting of the Ontario chapter, 
ASHVE, which was addressed by S. A. 
Armstrong, of Toronto, head of A. S. 
Armstrong Co., who spoke on hot water 
heating. 

J. O’Neill gave a summary of the an- 
nual convention of the ASHVE in St. 
Louis. He stated that the suggestion 
has been made there that the summer 
Meeting of the society in 1938 be held 
in Montreal. 





Attention, Inventors 


Cuicaco—Refrigeration and Air Con- 
ditioning Institute, 2150 Lawrence Ave., 
has announced a $500 award to be 
given to the person who will invent a 
refrigerated picnic basket. The basket 
is to be designed for motoring, should 
be compact, insulated, of the plug-in 
type, and should retail at a cost not 
exceeding $20. Further information 
regarding the award can be obtained 
from the Institute. 





Sun Data Survey Progresses 


WaSsHINGTON—Notable progress in 
scientific investigations of far-reaching 
significance was reported January 14 
on the occasion of the annual meeting 
of the Board of Regents of the Smith- 
sonian Institution. 

Results, as revealed in the annual 
report of Dr. Charles G. Abbot, secre- 
tary of the Institution, were especially 
encouraging in two fields—correlation 
of solar radiation with the weather, 
and study of the effects of light on 
plant growth. One was the apparent 
proof that short-interval changes of 
the heat output of the sun, such as run 
their courses in a few days, are of 
major influence on the weather for the 
ensuing two weeks or more. Scientists 
of the U. S. Weather Bureau have 
agreed with him, Doctor Abbot re- 
ported, that: investigation of this effect 
offers reasonable promise of a method 
of forecasting some features of the 
weather for two weeks or more in ad- 
vance. 

Considerable progress also was re- 
ported by Doctor Abbot in the devel- 
opment of his twenty-three-year-cycle 
weather hypothesis. While much more 
work must be done in working out the 
details, certain large and prolonged 
features, like the great drought in the 
northwest, seem to be clearly predict- 
able. Thus, he pointed out, the first 
decade of each of the five 23-year 
cycles since 1837 shows a marked de- 
pression in rainfall, but this depres- 
sion in the first, third, and fifth cycles 
is outstanding. There seems to be a 
46-year cycle of great droughts. On 
the basis of this evidence, moderate 
drought condition, he said, may be ex- 
pected throughout the region in the 
decade from 1950 to 1960 and a very 
severe drought in the decade from 
1975 to 1985. The present drought 
seems comparable to those of the de- 
cades following 1840 and 1890. 





Cripps Injured 


INDIANAPOLIS—A. G. Cripps, of 3751 
Park Ave., well known in the heating 
and boiler business in this territory, 
recently fell down his cellar stairway 
and fractured his left hip. In view of 
Mr. Cripps’ advanced age—he is 83— 
it was considered advisable to take 
him to the Indianapolis City Hospital 
where he is now recovering. 





Air Pollution Exhibits 


New YorkK—Assurance has been re- 
ceived from Washington that both the 
Public: Health Service and the Bureau 
of Mines will have educational ex- 
hibits at the forthcoming fuel burning 
and air pollution exhibition to be held 
in the Hotel Pennsylvania here in con- 
junction with the 31st annual conven- 


‘tion of the Smoke Prevention Associa- 


tion. 
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News of the Month. 


Small Home Program Launched 


WaSHINGTON—A nationwide program 
to demonstrate the feasibility of con- 
struction of low priced homes, was 
launched January 14 by national or- 
ganizations identified with the build- 
ing industry. 

Associations representing the lumber, 
concrete and brick industries are spon- 
soring the program which carries out 
general principles of small house con- 
struction evolved by the Federal Hous- 
ing Administration. 

The National Lumber Manufacturers 
Association and the National Retail 
Lumber Dealers Association are spon- 
soring the national demonstration 
home program for the lumber indus- 
try. In addition, the National Con- 
crete Masonry Association, the National 
Concrete Contractors Association, and 
the Brick Manufacturers Association 
of America are planning similar dem- 
onstrations. 

The long-range objective of the pro- 
gram is to make available to approxi- 
mately 70% of the nation’s families, 
properly designed and well-constructed 
homes containing minimum require- 
ments of livability and comfort. 





Chicago Group Holds Dance 
Cnicaco—Dr. Watson Boyes, secre- 


- tary, Oriental Institute, University of 


Chicago, gave an illustrated lecture on 
“Engineering Feats of the Ancient 
Near-Eastern People,” at the regular 
monthly meeting of the Illinois chap- 
ter, ASHVE, February 8. Eighty-seven 
attended. After the lecture a dance 
was held for the members and guests 
in the Louis XVI Room in Hotel 
Sherman. 





Would Tax Oil 


WasHincton—Representative Boland 
of Pennsylvania has re-introduced in 
Congress his bill, known as H. R. 3134, 
calling for a tax of 1 cent a gallon on 
fuel oil to be paid by the seller. 

Mr. Boland originally introduced this 
bill in Congress in 1936 but it died in 
Committee. The tax applies to fuel 
oil used for the generation of heat or 
power but does not apply to fuel oil 
sold for use in an internal combustion 
engine. 





Industrial Unit Heater Association 
Elects Officers - 


St. Lovis—A meeting of the Indus- 
trial Unit Heater Association was held 
at the Statler Hotel, St. Louis, recently 
with 20 manufacturers from various 
parts of the United States present. Of- 
ficers for the current year were elected 
as follows: President, John M. Frank, 
Ilg Electric Ventilating Co., Chicago; 
vice-president, A. G. Dixon, Modine 
Mfg. Co., Racine, Wis.; secretary, L. O. 
Monroe, Detroit. 
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News of the Month. 


Vocational Aid 


Cuicaco—Nearly eight thousand boys 
and young men between the ages of 16 
and 25 are attending classes on air 
conditioning at 40 centers in Chicago 
and downstate Illinois, according to 
Dr. Francis J. Olson, public relations 
-department of the National Youth Ad- 
ministration of Illinois. The classes 
are designed to give information about 
various occupations, trades and profes- 
sions in a given field. According to 
the Administration, it is explained to 
the young men that the air condition- 
ing industry is divided into four 
phases: manufacturing and designing, 
sales, installation, and operation and 
maintenance. It is explained what the 
duties of each job are and what qual- 
ifications either in experience or aca- 
demic background are necessary to ob- 
tain such a job. 





O'Neil Heads Stoker Makers 


Cuicaco—William J. O’Neil, sales 
manager, Chicago factory branch, Iron 
Fireman Manufacturing Co., was elected 
president of the Midwest Stoker Asso- 
ciation at its annual meeting held here 
February 9. Mr. O’Neil succeeds J. E. 


Martin, manager of the stoker division, 


Link-Belt Co. 

Other officers elected were: H. L. 
Bilsborough, Fairbanks, Morse and Co., 
vice-president, and J. E. McClintock, 
Illinois Iron and Bolt Co., Free-Man 
stoker division, secretary-treasurer, 

The Association decided to expand 
its activities and now has under con- 
sideration a number of cooperative 
projects, including an advertising cam- 
paign for Chicago which will empha- 
size the advantages of automatic coal 
heat. 

It was also decided to revise the 
coal selection chart in accordance with 
the recommendations which were made 
recently by the engineering committee 
of the Stoker Manufacturers’ Associa- 
tion as to maximum top size coal for 
use in household size stokers. The na- 
tional association is working on a 
proposition to publish a coal selection 
chart nationally and the Midwest chart 
will be revised to conform with the 
recommendations which will shortly be 
made to the stoker industry by the en- 
gineering and executive committee of 
the national manufacturers group. As 
it is anticipated that the latter project 
will consume considerable time in 
working out all of the details, the Mid- 
west Stoker Association voted to re- 
vise and publish the second edition of 
its chart immediately for use in Chi- 
gago only. 

The Fire-Tender division of Iroquois 
Coal Co., Holcomb & Hoke Chicago dis- 
tributor, was admitted as a new mem- 
ter of the association, 
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Coal Course Scheduled 


Ursana, Itt.—Some 600 coal men are 
expected at the annual short course in 
Coal Utilization sponsored by the Uni- 
versity of Illinois May 25-27. The 
Illinois Coal Merchants Association 
will hold its sessions in conjunction. 

During the course ‘authorities will 
discuss new developments in home and 
industrial heat plants, stokers, adver- 
tising, handling complaints, new meth- 
ods of coal preparation and treatment, 
tests, and chemical problems. 

The short course is held annually 
on the University of Illinois campus 
in Champaign and Urbana under the 
auspices of the department of mining 
and metallurgical engineering headed 
by Prof. A. C. Callen. 





Warm Air Short Course 


LANSING, Micu.—The Sixth Annual 
Forced Warm Air Short Course at 
Michigan State College will be held 
here March 29 to April 1. The course 
is conducted by the mechanical engi- 
neering department of Michigan State 
and sponsored by the National Warm 
Air Heating and Air Conditioning As- 
sociation. The Association’s code for 
the design and installation of Mechani- 
cal warm air heating systems is used 
as the textbook for the course. 

Further information can be obtained 
from B. F. McLouth, chairman, tech- 
nical educational committee, in care of 
Dail Steel Products Co., Lansing. 


$4 Million for 1937 Stokers 
in Chicago 

Cnicaco—1937 will be the greatest 
in the history of the heating equip- 
ment business in the Chicago area, 
with $10 million to be spent by home 
and building owners on replacement 
and repairs, according to a survey 
concluded today by the Chicago Coal 
Merchants Association. 

Exclusive of this $10 million for 
furnaces, boilers, thermostats, and 
general overhauling of heating sys- 
tems, the survey showed $4 million 
will be expended on new stokers in 
1937. 


52 A.C. Jobs for Birmingham 


BIRMINGHAM, ALA.— Fifty-two air 
conditioning installations with a total 
horsepower connected load of 921 and a 
dollar volume of $172,990 were made in 
Birmingham during 1936 according to 
figures compiled by Leo M. Fried, 
Birmingham Electric Co. engineer. 
For 1937 his survey shows that even 
more installations will be made with 
specialty shops continuing as the best 
customers. Pizitz Dry Goods Co., op- 
erator of the biggest department store 
in the city, are now asking for bids. 

Biggest installations made in 1932 
were for two department stores, one 
being a 115-hp. job for J. Blach & Sons 
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and the other a 112.3-hp. job for J.J 
Newberry & Co. The Britling Cateterig 
provided the next biggest installation, 
Fourteen retail stores were air condi- 
tioned, 16 office or office buildings, fiye 
restaurants, three theaters, 10 regi. 
dences, one hotel, one apartment house 
and one barber shop. One funeral home 
was air conditioned. 





William Hogarth Hill 


New YorK—William H. Hill, vice. 
president and director of American 
Radiator Co. and chairman of the 
board of The Fox 
Furnace Co., died 
January 29 from a 
heart attack im- 
mediately after he 
arrived at his of- 
fice. He was 69 
years old. 

One of the found- 
ers of American 
Radiator Co. in 
1892, Mr. Hill was 
connected prior to that time with the 
Michigan Radiator and Iron Co., De- 
troit, one of the three firms from which 
American Radiator was formed. He 
was manager of the New York branch 
of American Radiator from 1895 to 
1902 and was in the executive offices 
of the company at Chicago from 1902 
to 1904 when he was made vice-presi- 
dent and general manager of manv- 
facturing, a position he held until 
1915. From that year until 1921 he 
served as vice-president and treasurer 
of that company and in 1921 was made 
president of Fox Furnace, from which 
position he retired in 1930 to become 
chairman of the board of the latter 
company. 

Mr. Hill is survived by his wife, a 
son, and three daughters. 





Arthur K. Ohmes 


New York—Arthur K. Ohmes, heat- 
ing and ventilating engineer and treas- 
urer of Tenney & Ohmes, Inc., consult- 
ing engineers, died February 11 at his 
home in Hasbrouck Heights, N. J. He 
was 62 years old, and had been ill only 
a short time of pneumonia. 

Born in Goslar, Germany, Mr. Ohmes 
studied engineering in his native land 
and arrived in this country in 1894. 
He designed the heating and ventilat- 
ing equipment for many large build- 
ings here, such.as Bellevue Hospital, 
the Pennsylvania Hotel, the Metropoli- 
tan Museum of Art, and the Museum 
of Natural History. During his early 
days in this country Mr. Ohmes lec- 
tured at Columbia University on me 
chanical engineering. He also was the 
author of textbooks. 

He is survived by his widow, 4 
daughter, two sons, three sisters, and 
a brother. 
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Kirby Overfeed Coal Stoker 


NAME—Kirby overfeed coal stoker, portable 
type. 

PURPOSE—For overfeed firing of coal to 
heating boilers. 

FEATURES—This stoker is of the portable 
type and can be pushed to the coal bin for 
refilling. The manufacturer states that it is 
not necessary to remove the grates or firedoor 
when using this stoker. Coal is distributed 
over the grate area by means of a special 
distributor plate which is revolved by a small 
electric motor. This motor also operates a 
vertical screw which feeds the coal to the 
distributor head. The distributor head is ad- 
justable to varying heights of fire doors. Ashes 
are removed in the usual manner after back- 
ing the stoker away from the boiler. 
SIZES—All sizes from small home to large 
industrial installation. 


MADE BY—The Kirby Manufacturing Co., 
238 S. Union, Decatur, Jil. 





Carbondale Unit Air Conditioners 


NAME—Carbondale unit air conditioners. 


PURPOSE—For complete air conditioning in- 
cluding cooling, dehumidifying, cleaning, and 
air circulation. 


FEATURES—Units are built on field-tested 
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standardized designs. Each element is a com- 
plete and separable section in a compact 
cabinet. One section contains the complete 
fan assembly with motor, another the com- 
plete coil and humidifying assembly, and an- 
other the base and cleaning elements. Any 
section may be shipped or handled separately. 
All moving parts are readily accessible without 
dismantling the unit. The cabinet is con- 
structed of heavy steel frames coated inside 
and out with waterproof and sweatproof in- 
sulation. The outside surface is finished in 
a rust-resisting enamel. Units are available 
with or without humidifying and heating ele- 
ments. Four mounted horizontal suspended 
types are available. 

LITERATURE AVAILABLE—Bulletin 1122. 


CAPACITIES—300 to 11,000 c.f.m. with re- 
frigeration capacities from 2 to 50 tons. 

MADE BY—Carbondale Div., Worthington 
Pump and Machinery Corp., Harrison, N. J. 


G-E Thermal Overload Switch 


NAME—Thermo-Tector. 


PURPOSE—A thermal overload switch for 
fractional horsepower motors. 


FEATURES—The thermo-tector is constructed 
to automatically disconnect the motor from 
the line when an overload occurs and before 
the motor reaches a dangerous temperature. 
When the motor has cooled it is automatically 
reconnected to the line. It is possible to se- 
cure a model of the thermo-tector which re- 
mains disconnected until it is manually reset. 
The switch is entirely self-contained and has 
no links or plugs to be replaced. It is arranged 
for mounting on the conduit or terminal box 
of the motor. 


SIZES—For a.c. fractional horsepower motors 
having rated full-load currents from 1.3 to 
10.4 amperes. 

LITERATURE AVAILABLE—GEA-2369. 


MADE BY—General Electric Co., Schenec- 
tady, N. Y. 


Fisher “M-Scope” 
NAME—Fisher ‘“M-Scope.” 
PURPOSE—An instrument for locating buried 
pipes, cables, and other objects made of metal 
buried in the ground. Besides locating these 
objects, the instrument also determines their 
depth. 


FEATURES—The M-Scope consists essential- 
ly of two specially designed radio units, a 
transmitter and a receiver. For most services 
two men are required, one for each unit; 
though, in some cases both units can be han- 
dled by a single operator. No electrical con- 
tact with the object being sought or traced 
is required except when tracing a single mem- 
ber of a complex group of pipes or cables. 


METHOD OF OPERATION—In using the 
assembled M-Scope to locate a buried pipe 
or cable line, the operator switches on the 
transmitter, puts on earphones connected with 
the receiver and carries both units in the di- 
rection of the line, if this is known. As he 
approaches the line, the sound heard in the 
phones gradually increases and a needle on an 
indicator meter swings forward, both signals 
reaching maximum when the operator has 
crossed the line: This spot is marked, and 
the operator then continues onward along the 
same straight line until the signals become 
minimum. Then he retraces his steps until 
both signals are maximum once more. The 
point half way between this spot and the one 
previously marked lies directly over the cen- 
ter line of the buried pipe. One half of the 
distance between the two marked spots is the 
exact depth of the pipe. 

To trace the line, the transmitter is set 
on the ground directly above it, and the oper- 
ator, carrying the receiver, follows the path 
along which sustained signals are received. 
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Sudden increases in the signals mean addi- 
tional metal—a valve, junction, etc.—just 
below. Sudden decreases mean that the line 
has turned aside or ended. 


MADE BY—Fisher Research Laboratories 
Sales Co., 45 Rockefeller Plaza, New York. 





American Radiator Ideal Boiler 


NAME AND MODEL NUMBER — Ideal 
— No. 21, high base model and low base 
model. 


PURPOSE—High base model is for use with 
the side-fired stokers while the low base model 
is for front-fired stokers. 


FEATURES — High base model has remov- 
able panel sections permitting the installation 
of a side-fired stoker with a minimum amount 
of work. Gage glass and other trimmings have 
been recessed and trimmed with chromium. 
The jacket is lined with 2-in. air cell asbestos 
insulation. Boiler equipped with 1o0o-gal., 
built-in domestic hot water supply system with 
no extra cost. Flue gas travel is four times 
the boiler’s length. 

SIZES—Four sizes to handle actual installed 
radiator surface from 510 to 1110 sq. ft. of 
steam. 

MADE BY—American Radiator Co., 40 W. 
40 St., New York. 
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Sauter Type Switch 


NAME AND MODEL NUMBER — Sauter 
synchronous motor type switch, types SY and 
SW. 


PURPOSE—For controlling alternating cur- 
rent circuits operating on a _ predetermined 
time basis. 


FEATURES—A_ vernier time adjustment 
makes it possible to set switches within %4 
min. Accurately cut gears and pinions used 
throughout. SY model with its all-metal 
housing covers a broad field of application. 
Model SW is designed for mounting in a 
standard motor socket. It is most frequently 
used for off-peak water heating and two-rate 
motor controls. 

CAPACITIES—Both switches are offered in 
4 or 30 ampere capacity for 110 or 220 volts. 
MADE BY—R. W. Cramer Co., 67 Irving 
Place, New York. 





Pierce Butler Stoker Boiler 


NAME—FPierce stoker boiler. 


PURPOSE — For = generating steam or 
water utilizing coal, fired by a stoker. 


FEATURES — Combustion -chamber is com- 
pletely surrounded by water above the level 
of the stoker retort. Flue gases pass back 
and forth over the heating surfaces four times 
before they are released to the chimney. Boiler 
is fitted with water gage glass trimmings, tri- 
cock, steam gage with internal syphon, safety 
valve, flue brush and handle. The rear in- 
spection door has a secondary air slide which 
makes it possible to introduce air to give a 


hot 


more complete combustion above the stoker 
retort. 

SIZES AND CAPACITIES—Six sizes ranging 
from 1400 to 2800 sq. ft. e.d.r. 


LITERATURE AVAILABLE—No, A-17. 


MADE BY — Pierce Butler Radiator Corp., 
701 Nichols Ave., Syracuse, N. Y. 


J & J Psychrograph 
NAME—tThe Psychrograph., 


PURPOSE—For rapid psychrometric readings 
and calculations. 


FEATURES-—Instrument consists of a psy- 
chrometric graph combined with an indicating 
rule and is said to possess many advantages 
over the conventional type of psychrometric 
chart. Each psychrometric function, such as 
dry bulb, wet bulb, relative humidity, is rep- 
resented by one curve and the chart has no 
intersecting lines. Values of dry bulb, wet 
bulb, dewpoint, specific volume and relative 
humidity can be easily read with one opera- 
tion. On the back of the instrument are tables 
of total and latent heat per pound of mixture 
of air'and water vapor. Instrument is made 
of heavy celluloid and is 3% x 10% in. in 























METHOD OF OPERATION—Knowing any 
of the two following functions the remainder 
may be found by one simple operation. The 
functions are dry- bulb, wet bulb, dewpoint, 
relative humidity, and specific volume. For in- 
stance, if we know the value of the dry bulb 
and wet bulb, it is merely necessary to place 
the indicating rule so that its line intersects 
the dry bulb and wet bulb curves at the values 
known. The intersection of the line on the 
indicating rule with the other curves will then 
show the values corresponding to the original 
conditions. 


MADE BY—J & J Graph, Villa Park, Ill. 





Stanley Electric Drill 
NAME AND MODEL NUMBER — Victor 
electric drill, No. 124. 
PURPOSE—An electric drill for contractors, 
oil burner installers, and service men. 
FEATURES—Specially heat treated steel gears 
and a universal motor mounted on seal type 
ball bearings. Built-in pocket on the housing 
holds the chuck key securely. Drill has a 
combination spade and breast plate handle 
and pipe handle that may be detached for 
working in close quarters. Drill weighs 12% 
Ib. 
CAPACITY—¥.-in. drill. 


MADE BY-—Stanley Electric Tool Div., The 
Stanley Works, New Britain, Conn. 





Hoffman Vacuum Pumps 


NAME — Hoffman-Economy vertical vacuum 
pumps, model V-V. 

PURPOSE—For exhausting. air and water 
from the returns of steam heating systems. 


FEATURES—tThe centrifugal pump is ‘fitted 
with enclosed type, non-overloading bronze 
impeller and has a stainless steel shaft. It 
has bronze fittings throughout and has renew- 
able bronze wearing rings. .The motor is 
continuous rated at 40C. ball bearing motor 
and is mounted high above the floor as a 
protection against dirt and water. The re- 
ceiver is made of cast iron with a double 
chamber. The lower chamber is the accumu- 
lator tank while the upper chamber holds cir- 
culating water and also acts as a separator 
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chamber for air and water. A self-cl 


strainer is externally mounted, and a low * 
inlet eliminates need for pit. A complete auto. — 


matic float and vacuum control with over. 
load protection is provided. It employs a jet 
vacuum producer. 

SIZES AND TYPES AVAILABLE — Foy 
sizes with rated capacities from 2500 to 
15,000 sq. ft. e.d.r. Available in both stand. 
ard capacity for ordinary instaliations operat. 
ing between 3 and 12 in. vacuum and special 
capacity pumps for use where the air capacity 
or air leakage is greater than average or 
where higher vacuums (10 to 16 in.) are re- 
quired. 


LITERATURE AVAILABLE—VVP-137, 


MADE BY—Hoffman Specialty Co. Inc 
Waterbury, Conn. 





American Radiator Ideal 
Arco Boiler 


NAME-—Ideal Arco No. 7. 


PURPOSE—An all-purpose boiler for manual 
or automatic firing. 


FEATURES—Both the stoker-fired and oil- 
fired models are designed with a high base 
to provide ample room for stoker or oil burn- 
er installation. For manual firing the large 
firepot of the boiler holds sufficient fuel to 
insure a long firing period. Hopper or bin- 
fed stokers may be installed from either the 
front or side and gun type oil burners from 
front or back of the boiler. The height of 
the base also allows room for the installation 
of a rotary type oil burner. All models are 
equipped with a steel jacket that extends to 
the floor. The jackets are insulated with air 
cell asbestos and all doors have ground con- 
tact surfaces. 


MADE BY—American Radiator Co., 


40 W. 
40 St., New York. : 
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Wing Unit Heater 


NAME—Revolving discharge unit heater. 
PURPOSE—For supplying heat in all direc- 
tions. 

FEATURES—Unit heater utilizes moving air 
streams which sweeps slowly around through 
360° covering successively every direction. It 
is said that the constantly changing direction 
of flow causes the air to find its way around 
obstructions and keeps every point at a com- 
fortable temperature. The revolving discharge 
portion of the new heater may be had sepa- 
rately for attachment on other Wing heaters 
already installed. 

MADE BY—L. J. Wing Mfg. Co., 154 W. 14 
St., New York. 





Armstrong Tubing Cutter 


NAME—Armstrong tubing cutter. 
PURPOSE—A tool for cutting tubing. 
FEATURES—The makers claim that this 
roller-type cutter with knife-blade wheel makes 
possible a rapid smooth cut without denting, 
twisting, or tearing tubing. Each cutter is 
equipped with knife-blade reamer. 
SIZES——Three sizes with capacities from % to 
23g in. 

MADE BY—4Armstrong Mfg. Co., Bridgeport, 
Conn, 





Scott-Newcomb Oil Burner 


NAME AND MODEL NUMBER — Model 
CJS conversion oil burner. 


FEATURES—Particular emphasis has _ been 
put on the style of this unit. The pump has 
no gaskets, and operates with a dual seal. It 
is said that the air adjustment is made so 
that an extremely fine adjustment can be had. 
Acoustical material is located in the air re- 
ceiver to reduce combustion and spark noise. 
An oil cut-off valve is used to avoid after- 
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drip. Three fuel screens are used for cleaning 
the oil. A stainless steel nozzle of special 
style is employed and it is possible to operate 
the burner on 1 gal. per hr. of No. 3 oil. 
The use of a 1140 r.p.m. motor is said to 
make possible quiet operation and long life. 


Mo. 





Richardson & Boynton Oil Boiler — 


NAME AND MODEL NUMBER—Series 
“Q” Richardson oil burning boiler. 
PURPOSE—For supplying steam or hot water. 
FEATURES—Extra large top nipple opening 
to assure free water circulation between the 
sections. Floor lining of pre-cast refractory. 
Fully water-jacketed front and rear sections. 
Boiler and oil burner are housed in an at-_ 
tractive chinese-red jacket which has a foil- 
faced aircell asbestos insulation. Taco Biltin 
water heaters are standard equipment. 

SIZES AND CAPACITIES—Five sizes with 
steam capacities of 500 to 1000 e.d.r., and 
hot water capacities of 800 to 1600 e.d.r. 


MADE BY—Richardson & Boynton Co., 244 
Madison Ave., New York. 





American Flexible Tubing 
Coupling 


NAME — American 
coupling. 


Heatproof detachable 





PURPOSE—A detachable coupling for use 
with American seamless flexible tubing. 
FEATURES—Coupling is made in_ three 
parts: end nut, split ring, and top part. It 
is said that the coupling is extremely strong, 
has no rustable parts, and can be detached 
or reattached without the use of special tools. ° 
Either males or unions are available. 


MADE BY—The American Brass Co., The 


American Metal Hose Branch, 25 Broadway, 
New York. 





Signal Electric Drill 


NAME AND MODEL NUMBER—Portable 
electric drill. OB-8. 

PURPOSE—A small electric drill for light 
work, 

FEATURES—The drill is powered by a uni- 
versal motor for d.c. or a.c. 110-120 volts 
25-60 cycles. It is equipped with 8 ft. of 
heavy-duty. rubber-covered cord and has a 
3-jaw chuck. The housing is of durable alu- 
minum alloy and the shipping weight is 7 Ib. 
Speed at no load, 2950 r.p.m. 

MADE BY—Signal Electric Manufacturing 
Co., Menominee, Mich. 





Permochart Recording Charts 


NAME—Permochart recording charts. 


PURPOSE—Permanent recording chart for 
use on all types of recording meters where 
the chart has no further use after it is re- 
moved from the meters or where operating 
log books are maintained. 


FEATURES—tThe chart has a smooth hard 
surface from which all pen recordings may be 
removed with a water dampened cloth. Manu- 
facturer states that one of these charts can b* 
used daily for a period of two years without 
replacement. 

TYPES AVAILABLE—Many charts of vari- 
ous designs are carried in stock. 

MADE BY—Permochart Corp., 295 Madison 
Ave., New York. 


MADE BY—Scott-Newcomb, Inc., St. Louis, 





















Jefferson Temperature Controls 


NAME—Jefferson temperature controls. 


PURPOSE—Temperature: controls for indus- 
trial and domestic applications. 
FEATURES—AIll types incorporate the same 
principle of operation; that is, a bimetallic 
element which actuates a mercury switch. This 
mercury switch is unbreakable,: the case being 
of metal and completely sheathed in molded 
bakelite. Cases are of one-piece construction 
in crackled art lacquer. The air switch, which 
is illustrated, is designed for application re- 
quiring remote control of the heating plant 
and regulation of the plant by room temper- 
ature. Range of adjustment is 25F to 85F. 
LITERATURE AVAILABLE — Catalog 634- 
321. 


MADE BY—Jefferson Electric Co., Bellwood, 
Til. 





Arco Radiator 


NAME-—Six-tube Arco radiator. 


PURPOSE—A cast iron radiator adaptable 
to modernization work, or new work where 
the cost will not permit completely concealed 
radiators. 

FEATURES—Available in three heights of 
19, 25, and 32 in., and % in. in width with 
¥4-in. centers. 

SIZES—Square feet of radiation per section 
is 2.2, 2.9, and 3.8 for 19-, 25-, and 32-in. 
radiators, respectively. 

MADE BY—American Radiator Co., 40 W. 
40 St., New York. 





Stevens-Root Streamline 
Force-Flo Hot Water Tee 


NAME—Force-Flo copper streamline shunt- 
tee. 

PURPOSE—For installation on force-flow 
single main hot water heating systems. 


FEATURES—Manufacturer claims that the 
new streamline shunt-tee will reduce cost of 
installation and operation on copper heating 
work and will improve appearance by reduc- 
tion of pipe sizes and number of mains. Basic 
principles of design on this new tee are the 
same as on the other shunt-tees made by this 
company. 

MADE BY—The Stevens-Root Co., 51 E. 
Grand Ave., Chicago. 
















































































Oxweld Regulators 


NAME AND MODEL NUMBERS — Oxweld 
regulators, types R-64 and R-65; acetylene 
regulator, type R-66. 

PURPOSE—Regulators for providing accurate 
oxygen and acetylene regulation through the 
entire range of welding and cutting operations. 
FEATURES—The type R-64 oxygen regula- 
tor is designed to operate with precision in 
all welding and cutting operations requiring 
pressures up to 75 Ib. per sq. in. Type R-65 
oxygen regulator is designed for heavy-duty 
cutting operations which may require oxygen 
pressures as high as 200 Ib. per sq. in. Type 
R-66 acetylene regulator is a companion piece 
for either of the oxygen regulators and is 
said to give accurate acetylene regulation for 
all welding and cutting operations. The valves 
are stem-operated and close with the incoming 
pressure. Bodies and caps are pressure forged 
to insure adequate strength. 

MADE BY—The Linde Air Products Co., 
205 East 42nd St., New York. 





Norge Stokers 


NAME AND MODEL NUMBER—Norge 
domestic stokers, models S-30-6 and S-50-6. 


FEATURES—Precision gears of chrome 
nickel steel of the same quality that is used 
in the automotive industry are featured in 
these stokers. A master control is provided 
to eliminate the possibility of overheating and 
a pilot fire control is used to keep a very 
small fire in mild weather. The smaller model 
has three coal feed adjustments and a 
rectangular retort, while the larger has five 
coal feed adjustments and a round retort. 
Small model is finished in gray and black 
wrinkle lacquer and aluminum while the large 
model is finished in gray and black enamel. 
SIZES AND CAPACITIES—Model S-30-6 
has a capacity of 30 Ib. of coal per hour and 
a hopper capacity of 320 to 370 lb. Model 
S-50-6 has a burning capacity of 50 lb. of 
coal per hour and 400-lb. hopper capacity. 
MADE BY—Norge Heating and Conditioning 
Div., Borg-Warner Corp., Detroit, Mich. 





Lovejoy Flexible Couplings 


NAME AND MODEL NUMBER—L-R type 
WF flexible couplings. 

PURPOSE—For coupling motors and equip- 
ment where small space is available. 
FEATURES—One of the bodies of the coup- 
ling is in the form of a flange which bolts 
onto the flywheel or clutch or brake drum of 
the motor. It is said that the flange body 
design reduces the overall length of this coup- 
ling by one-third. Free floating load cushions 
are held in place by a quickly removable out- 
side retaining spring. Three types of resilient 


cushioning material are available for each of 
these couplings. One is metalflex for heavy 
shock loads; two, leather load cushions for 
sustained loads and greater misalignment; and 
three, multiflex cushions for use on fluctuating 
loads and where high resilience is required. 
SIZES—From 3 in. to 14 in. bores, suitable 
for 2500 hp. at 100 r.p.m. 


MADE BY—Lovejoy Tool Works, 5022 W. 
Lake St., Chicago. 





Emerson Furnace Blower 


NAME AND MODEL NUMBERS—Emerson 
Electric package unit furnace blower, No. 14. 
17-E, 30-E, and 50. 

PURPOSES—Furnace blowers. 














No. 17-E Emerson furnace blower 


FEATURES — Special design blower wheels 
are mounted directly on the motor shaft and 
the motor is rubber mounted to provide quiet 
operation. Nos. 17-E and 30-E are shipped 
complete with filters and both have eight- 
speed control units and canvas connectors 
No. 14 blower is shipped with two filters and 
two-speed snap switch. No. 50 unit is shipped 
with an eight-speed control unit and canvas 
connector. A_ separate filter unit with five 
filters can be supplied with this latter blower. 
CAPACITIES—Maximum free air deliveries, 
No. 14, 1100 c.f.m.; 17-E, 1420 c.f.m.; 30-E, 
2600 c.f.m.; and 50, 4950 c.f.m. 

MADE BY—The Emerson Electric Mfg. Co, 
St. Louis, Mo. 





Hancock Valves 


NAME—Hancock bronze valves. 


PURPOSE—Globe and elbow valves for steam, 
water, and air. 


FEATURES—Valves are available in s‘zes of 
1%-in. to 2 in. and are much the same as 
the 1 in. and smaller sizes put on the market 
by this company a year ago. The manufac- 
turer claims that the seats and discs are of ex- 
ceptionally hard stainless steel treated to a 
hardness of 500 Brinell. It is said that the 
unusual hardness gives these valves added 
resistance to wire drawing and steam cutting. 
SIZES AVAILABLE—1% in., 1% in., and 2 
in. globe and angle. 

MADE BY—Hancock Valve Div., Consoli- 
dated Ashcroft Hancock Co., Bridgeport, 
Conn. 
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No. 17-D Emerson skeleton type blower 


Emerson Blower 


NAME AND MODEL NUMBERS—Enmerson 
Electric skeleton type blower, No. 17-D, 30-D 
50-A, and 14-A. ; 
PURPOSES—A skeleton type blower for those 
who prefer to build their own housings. 
FEATURES—Blower wheels are mounted di- 
rectly on motor shaft and are insulated with 
rubber. An eight-speed control unit on 17-D, 
30-D, and 50-A types is said to provide per- 
fect balancing of the air circulation by being 
able to select any three of the eight speeds 
available. No. 14-A has a_ two-speed snap 
switch. 

CAPACITIES—1400 to 4950 c.f.m., free de- 
livery. 

MADE BY—The Emerson Electric Mfg. Co., 
St. Louis, Mo. 





Hobart Arc Welder 


NAME —Series MN current-saving arc welders, 


PURPOSE—Arc welding machines with a low 
control which makes possible the use of only 
half the motor horsepower for welding in 
ranges up to % to 2/3 capacity of the gen- 
erator. 

FEATURES—tThis new model welder has a 
“selective motor hp. control,” which is a con- 
trol of the motor. The manufacturer claims 
that this control reduces the starting current 
to 1/3 of the usual and improves the power 
factor and efficiency of the machine. It is 
also said that it is possible to use the equiv- 
alent of a motor of %4 the horsepower rating 
for welding in ranges up to % to 2/3 the 
range of the generator. A convenient handle 
locks the handle in the “low” box where only 
half the rated motor horsepower is used for 
starting and for welding up to % the gener- 
ator capacity for continuous manual arc weld- 
ing. When it is desired to operate at higher 
rates, a lever releases the handle which is 
then turned up to the “high” position. This 
makes the full rated horsepower of the motor 
available for full load and overload welding. 
SIZES—In seven sizes from 75 to 600 am- 
peres. 

MADE BY — Hobart Brothers Co., Hobart 
Squerc, Troy, Ohio. 
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Pangborn Electrostatic 
Precipitator 


NAME—Pangborn electrostatic precipitator. 


PURPOSE—An electrostatic precipitator for 
general and industrial air cleaning. 
FEATURES—The manufacturer states that 
operating efficiencies as high as 99% (by 
weight) are possible and that the unit is par- 
ticularly suitable for salvaging valuable dust, 
mass air cleaning, or for removing objection- 
able particles from gas or vapors. Precipitator 
consists of three essential parts: collector cells, 
ionizing assembly, and power pack. 
OPERATION—Particles in the air are charge ' 
when they pass through the ionizing chamber 
and upon entering the precipitation chamber 
the electrostatic field between the plates ex- 
erts a force which drives the particles to the 
grounded plates where they are deposited. At 
necessary intervals these plates are cleaned by 
washing, rapping, or blowing with an air jet. 
The method of cleaning used depends upon 
local conditions. 

LITERATURE AVAILABLE—Bulletin 904. 


MADE BY—Pangborn Corporation, Hagers- 
town, Md. 
Commodore Hot Water Convector 


NAME—Waterflo Convectofin. 
PURPOSE—An individual room heating con- 







































































































vector for mechanical circulation hot water 
heating. 

FEATURES—There are two rows of tube 
banks with the fins spaced in staggered rela- 
tion. The hot water flows in a series circuit 
through the convector. -Convector has copper 
fins and tubes with the tubes expanded into 
two cast headers, and supported on legs. Flow 
and return connections are brought out at the 
same end. Extra tappings are provided so 
that either one or both sides of the circuit 
may be vented. 


SIZES AND TYPES AVAILABLE—A num- 
ber of sizes and styles are available. 


MADE BY—Commodore Heaters Corp., 11 
W. 42nd St., New York. 





American Radiator Oil-Burning 
Water Heater 


NAME —lIdeal oil-burning water heater. 


PURPOSE—For supplying domestic hot water, 
utilizing oil as a fuel. 


FEATURES—Heater has a cast iron heating 
section with a steel combustion chamber in- 
sulated with rock wool. The burner shells of 
non-corrosive, stainless steel have no moving 
parts. An oil storage tank with a capacity 





of & gal. is provided as is a magnetically op- 
erated gage and Arco copper tubing to carry 
the oil from the tank to the heater. Heater 
is shipped completely assembled, and will op- 
erate automatically or manually on range oil 
or distillate. Large burner operates on a pound 
of oil per hour and the pilot normally con- 
sumes less than % Ib. per hr. Recommended 
for installation with a 40-gal.-per-hr. tank. 


MADE BY—American Radiator Co., 40 W. 
40 St., New York. 





American Motor Base 


NAME—Anrerican tension control motor base. 
PURPOSE—A motor base to provide a belt 
tension in proportion to the load. 

FEATURES—AIl parts of the base are made 
of steel. The cranks supporting the cradle 
and motor arms. are only moving parts and 
are equipped with bronze bearings requiring 


no lubrication. The crank bearings are of the 


ball and socket type. Adjustments are pos- 
sible in the foundation plate, the bearing 
standards and in the arms. 

METHOD OF OPERATION—Manufacturer 
states that the operation of these bases is 
based on the reaction torque of the motor. 
It is said that this reaction torque is always 
equal to the horsepower which is being de- 
livered by the motor. The pivot axis of the 
cradle on which the motor is mounted is placed 
close to the motor axis in order to obtain the 
maximum reaction effect, yet far enough re- 
moved so that as the motor swings about a 
pivot axis it increases the center distance. 


1937 


compensating for belt stretch and varying the 
tension with each change in the load. 
SIZES — Eleven standard sizes. For motor 
horsepower of 1/40 to 100. Bases built to 
special dimensions also available. 

MADE BY—The American Pulley Co., 4200 
Wissahickon Ave., Philadelphia, Pa. 





Tagliabue Temperature and 
Pressure Controller 


NAME—Tag self-operating controller. 


PURPOSE — For controlling temperature or 
pressure in industrial applications where close © 
control obtainable with auxiliary power is not 
necessary. or where the steam pressure avail- 
able is less than 10 Ib. per sq. in. 


FEATURES—Controllers are entirely  self- 
contained and self-operating requiring neither 
compressed air nor electricity for operation. 
Temperature change at the sensitive element — 
raises or lowers the vapor pressure of the 
volatile liquid which in turn operates a bel- 
lows controlling the position of the main 
steam valve. The self-operating controller will 
close % to 2 in. valves against a maximum 
steam pressure of 125 lb. The valves are 
semi-balanced with hard bronze seats and 
discs. Standard ranges are 100 to 170F, 110 
to 200F, 125 to 225F, 175 to 235F, 225 to 
300F, and 290 to 375F. 


SIZES AVAILABLE—Valve sizes from %4 to 


2 in. 
LITERATURE AVAILABLE—Bulletin 1142. 


MADE BY—C. J. Tagliabue Mfg. Co., Park 
and Nostrand Ave., Brooklyn, N. Y. 











Degree-Day Figures for January, 1937 


HEATING & VENTILATING continues its ninth year of publishing 


degree-day data for various large cities. 


Degree-days for January, 1937 

Degree-days, Sept. 1, 1936 to Jan. 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31, ’36 
Degree-days, Sept. 1 to Jan. 31, Normal 


Degree-days for January, 1937 

Degree-days, Sept. 1, 1936 to Jan. 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31, ’36 
Degree-days, Sept. 1 to Jan. 31, Normal 


Degree-days for January, 1937 

Degree-days, Sept. 1. 1936 to Jan. 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31, ’36 
Degree-days, Sept. 1 to Jan. 31, Normal 


Degree-days for January, 1937 

Degree-days, Sept. 1, 1936 to Jan. 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31, ’36 
Degree-days, Sept. 1 to Jan. 31, Normal 


Degree-days for January, 1937 

Degree-days, Sept. 1,-1936 to Jan, 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31, ’36 
Degree-days, Sept. 1 to Jan. 31, Normal 


Degree-days for January, 1937 

Degree-days, Sept. 1. 1936 to Jan, 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31, ’36 
Degree-days, Sept. 1 to Jan. 31, Normal 


Degree-days for January, 1937 

Degree-days, Sept. 1, 1936 to Jan, 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31, ’36 
Degree-days, Sept. 1 to Jan. 31, Normal 


Degree-days for January. 1937 

Degree-days, Sept. 1, 1936 to Jan. 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31. ’36 
Degree-days, Sept. 1 to Jan, 31, Nofmal 


Degree-days for January, 1937 

Degree-days, Sept. 1, 1936 to Jan. 31, ’37 
Degree-days, Sept. 1, 1935 to Jan. 31, ’36 
Degree-days, Sept. 1 to Jan. 31, Normal 


Albany, 
N. Y. 
989 

2462 


3706 


3725 


Cheyenne, 
Wyo. 
1622 
4425 
4140 
4103 


Detroit, 
Mich. 


1094 
3526 
3900 
3584 


Atlanta, 
Ga. 
389 
1488 


2111 
1813 


Chicago, 
mn. 
1184 
3389 


3865 
3487 


Dodge City, 
an. 
1351 
2096 
3139 
3068 


Grand Rapids, Harrisburg, 
Mich. Pa. 


1132 
3589 
3886 
3659 


846 
2818 
3256 
3069 


Little Rock, Los Angeles, 
Ark. 


7238 
1929 
2238 
1798 


Nashville, 
‘enn. 


555 
1962 
2589 
2175 


Peoria, 
i. 


1277 
3468 
3947 
3606 


Richmond, 
Va. 


573 
2002 
2580 
2231 


Spokane, 
Wash. 
1708 
4268 
3688 
375d 


Calif. 
535 
800 
518 
750 


New Haven, 
Conn. 


847 
2897 
3249 
3219 


Philadelphia, 
Pa. 


731 
2423 
2858 
2734 


Rochester, 


988 
3350 
3806 
3666 


Syracuse, 


970 
3327 
3841 
3768 


Baltimore, 
Md. 


667 
2228 
2758 
2619 


Cincinnati, 
Ohio 
821 
2748 
3362 
2795 


Duluth, 
Minn, 


1915 
5661 
5763 
5161 


Hartford, 
Conn. 


904 
3088 
3365 
3316 


Louisville, 
Ky. 
V1 

2511 


3047 
2526 


New Orleans, 
La. 


88 
568 
965 
735 


Pittsburgh, 
Pa. 


769 
2663 
3289 
3003 


St. Louis, 
Mo. 
1064 
2766 


3229 
2798 


Toledo, 
Ohio 


1046 
3332 
3845 
3390 


Birmingham, 


Ala. 
290 
1279 
1919 
1502 


Cleveland, 
hio 


904 
2999 
3538 
3366 


El Paso, 
Tex. 
705 

1848 


1629 
1667 


Indianapolis, 
Ind. 


986 
3919 
3595 
3130 


Madison, 
Wis. 
1509 
4277 
4569 
4256 


New York, 


759 
2542 
2970 
2909 


Portland, 
Me. 
1037 
3608 
3834 
3817 


Salt Lake San Francisco, 
Calif 


City, Utah 
1507 
3699 
3337 
3259 


Trenton, 


784 
2676 
3142 
2774 


Boston, 
ass. 


854 
3015 
3378 
3280 


Columbus, 
io 
841 
2872 
3499 
3133 


Erie, 
Pa. 


938 
3128 
2339 
3334 


Kansas City, 
Mo. 


1305 
3117 
3417 
2903 


Memphis, 


Tenn. 
639 
1872 
2326 
1871 


Norfolk, 
Va. 


416 
1544 
2160 
1933 


Portland, 
Oreg. 
1091 
2631 
2430 
2530 


666 
1508 
1316 
1414 


Utica, 


1035 
3527 
4074 
3785 


Buffalo, 
N. Y. 
1010 
3424 


3866 
3612 


Denver, 
Colo. 


1450 
3653 
3283 
3355 


Evansville, 
Ind. 


834 
2515 
2992 
2494 


La Crosse, 
Wis. 
1704 
4525 
4682 
4313 


Milwaukee, 
Wis. 
1300 
3795 
4107 
3984 


Oklahoma 
City, Okla. 


1071 
2518 
2517 
2244 


Providence, 


847 
2980 
3329 
3245 


Scranton, 
Pa. 


919 
3170 
3672 
3446 


Washington, 
D.C. 
657 
2273 
2798 
2711 


Burlington 
Vt. 


1156 
4137 
4551 
4307 


Des Moines, 
lowa 


1564 
3943 
4313 
3762 


Wert Wayne, 
Ind. 


1082 
3370 
3921 
3414 


Lincoln, 
Neb. 
1608 
3821 


4017 
3512 


Minneapolis, 
Minn. 


1847 
4878 
5124 
4550 


Omaha, 
Neb. 


1677 
4068 
4274 
3639 


Reading, 
Pa. 
813 
2675 


3152 
3102 


Seattle, 
Wash. 


1032 
2696 
2420 
2656 


Wichita, 
Kan. 


1261 
2995 
3101 
2877 


To obtain unit fuel consumption figures for any city shown above, multiply the number of degree-days by the following factors: for coal, 0.008; 


for oil, 0.00069; for gas, 0.096. 


-days. 


Figures obtained will show coal consumption in rounds per square foot of radiator surface; oi] consumption 
in gallons per square foot; gas consumption in cubic feet per square foot—all for the period covered by the number of degree 


The fig- 


ures assume the use of steam radiators emitting 240 B.t.u. per sq. ft. per hr., a system operation at 100°; efficiencv, and radiators calculated 


for maintaining 70° in zero weather. 
and 1,000 B.t.u. rer cu. ft. for gas. 


for a “normal” month or d 


78 


are b 





will disagree with the above figures slightly. 


heet Nos. 67 and 68. 


Heating values assumed for the fuels are 12,000 B.t.u. per Ib. for coal; 140,000 B.t.u. per gal. for oil, 
To correct for other heating valu>s. efficiency and design conditions, follow the method explained in the 
“HEATING & VENTILATING Degree-day Handbook” or on H. & V.’s Reference Data S 


Degree-days as given above 
on averages for a long period of years, ending about 1922. 


Averages covering different periods 
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Where Anaconda Copper Tubes 


are used to advantage: 


Plumbing: Hot and cold water lines. 

Heating: Low pressure steam lines. Hot water lines. 
Fuel lines. 

Refrigeration and Air Conditioning: Refrigerant cit- 
culation lines. Humidifying apparatus. 

Mechanical uses: Pressure lubricating systems. Hydraulic 
pressure lines (low pressure). Circulating lines for lubri- 
cants. Low pressure steam and air lines. Pump equip- 
ment. Fluid conveying lines. 

Process uses: Pipe lines for— Breweries, Distilleries, 
and Wineries; Textile Mills, Paper Mills, Sugar Mills, 
Chemical Plants, etc. 








DEOXIDIZED 
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f  gmeen Deoxidized Copper Tubes are a 
better investment than rustable piping... 
First cost is very little more, because soldered 
connections eliminate threading. For this reason, 
Anaconda Copper Tubes have thinner walls, 
are lighter in weight, and cost correspondingly 
less per foot. 

Anaconda Copper Tubes are supplied in 3 wall 
thicknesses: Types “K”, “L” and “M”, which con- 
form to U.S. Govt. Specification No. WW-T-799 
and A.S.T. M. Specification No. B-88-33. A 
complete line of both tubes and fittings is now fur- 
nished by The American Brass Company. Readily 

available through leading supply 
AN DA houses in all sections of the country. 


3753 ar os 


THE AMERICAN BRASS COMPANY, General Offices; WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities . . . . In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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THE WEATHER FOR JANUARY, 1937 


Plotted from records compiled for HEATING & VENTILATING by the U. S. Weather Bureau. Heavy curves (T), dry bulb temperatures in deg. F.- 
dotted lines (H), per cent relative humidity from readings at 8 a.m., noon, and 8 p.m. Light lines (W), wind velocity in m.p.h. Arro “Re: 


ci : ere ; Heat ; Ws indi 
prevailing wind directions, north being arrow pointing up, etc.; S—clear; PC—partly cloudy; C—cloudy; R—rain; Sn—snow, — 
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St. Louis 


Mean temp. for month, 30.7F: 
aver. wind velocity, 11.9 mph. 
prevailing direction of wind, NW. 
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Chicago 


Mean temp. for month, 26.9F; 
aver. wind velocity, 11.7 m.p.h.; 
prevailing direction of wind, W. 






























Pittsburgh 


Mean temp. for month, 37.7F; 
aver. wind velocity, 11.9 m.p.h.; 
prevailing direction of wind, NW. 
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New York 


Mean temp. for month, 40.4F; 
aver. wind velocity, 14.0 m.p.h.; 
prevailing direction of wind, N. 
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g Boston 


Mean temp. for month, 37.4F: 
aver. wind velocity, 10.4 m.p.h.; 
prevailing direction of wind, W. 
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Sturtevant 


REG. U. S. PAT. OFF. 


DP, Aste ie 











The above Sturtevant Pressure Blower furnishes air for a small furnace, 
an oil burner, and for blowing out waste material in punching machines. 


PRESSURE BLOWERS 
FOR A HOST OF PURPOSES! 


Pressure blowers for furnishing air for oil and gas fired fur- 
naces, agitating tanks, thickeners, mixers, pneumatic convey- 
ing systems, and for other purposes. We make them...in 
pressures from 42 to 5 pounds; volumes from 50 c.f. to 50,000. 


Above photo shows how simple, rugged...and compact... 
these blowers are. Take up but small space. Parts very acces- 
sible for cleaning, inspection. Built to last. 


We welcome your inquiry about these blowers...or about 
any of the other Sturtevant equipment shown. We would also 
be glad to cooperate with you in the solution of your air 
handling or conditioning problems...and to make available 


our 75 years of air engineering experience. 


B. F. STURTEVANT COMPANY, HYDE PARK, BOSTON, MASS. 


Sales Offices in 40 Cities. Plants at Hyde Park, Mass,; Framingham, Mass.; Camden, N. J.; Sturte- 
vant, Wis.; Berkeley, Cal.; Galt, Ont. B. F. Sturtevant Co. of Canada— Galt, Toronto, Montreal 
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Centrifugal and propel- 
ler types. For ventilat- 
ing, fume removal, and 
all other purposes. Acid 
Resisting Fans. High 
Blowers. 





Air Washers 


Made in several types 
and wide range of ca- 
pacities to meet vary- 
ing requirements in 
cleaning, cooling, de- 
humidifying, and hu- 
midifying air. 





Vacuum Cleaners 


Used for removing dan- 
gerous dust and for gen- 
eral cleaning purposes. 
Assure speedy, thorough 
cleaning and effective 
disposal of dust and 
dirt. Portable types and 
central systems. 





Air vata 


Individual units of 
equipment or com- 
plete central systems [5 
for maintenance of de- 3% 
sired temperature and 
humidity in industrial = J 
air conditioning. 





Draft Equipment 


Forced and Induced 
Draft Fans; Air Pre- 
heaters; Water Econ- 
omizers; Steam Tur- 
bines; Reduction 
Gears. Complete units 

. undivided respon- 
sibility. 





Power Roof Ventilators 


Electric motor driven. 
Equipped with a 
powerful, efficient fan 
wheel which does a 
real ventilating job. 
Can be built of acid- 
resisting metals if 





necessary. 
Unit Heaters 
Intypes for ceiling, wall, 
or floor installation. 
Widest and most varied 
range of capacities avail- 


able up to 1,500,000 
B.T.U. 





Electric Motors 


AC and DC. Fraction 
and integral horse- 
power sizes. For gen- 
eral purposes and if 
special applications. 








® WORLD’S LARGEST MAKER OF AIR HANDLING AND CONDITIONING EQUIPMENT 
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N ESKIMO 
NUDIST CAMP? 


It's cheaper to live in a nudist colony than to wear a 
genuine seal coat. But the nudist idea is no good for 
underground steam pipes. It's just as absurd as a nudist 
in Iceland. On steam lines you need the genuine seul 
of Ric-wil Conduit—which actually seals in the steam, 
and is unquestionable economy in the end. 


Prevent leakage and loss in your steam lines, keep them 
tight, dry and 90% + efficient with a Ric-wil Tile or Cast 
lron System, insulated with famous Dry-paC Waterproof 
Asbestos. Ric-wil service is complete from design to 
installation and tests, and is nation-wide. On any sub-soil 
steam conveyance problem — under-supply, fuel waste, 
loss in transit —Ric-wil can give you effective assistance. 
Write at once for complete catalog and test data. 


The Ric-WiL Co., Union Trust Bldg., Cleveland, Ohio 
New York San Francisco Chicago 
Agents in principal cities 





RicewiL External Base Drain insures a DRY ditch, which 
leading engineers say is ahsolutely necessary for efficiency. 














CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 












MARCH 15-19, 1937. Nationar Or Burner anp Ar 
TIONING EXPOSITION, Convention Hall, Philadelphig 
sored by the Oil Burner Institute, New York, 


APRIL 21-23, 1937. THREE-Day CONFERENCE ON Ar Conn: 
TIONING AND AUTOMATIC Heat, University of Wisconsin, 
Madison, Wis. 

MAY 17-19, 1937. 48TH ANNUAL CONVENTION OF THE Heating, 
PIPING AND AIR CONDITIONING CONTRACTORS Nationar 
ASSOCIATION, Hotel Nicollet, Minneapolis, Minn. ; 

MAY 24-27, 1937. 55rH ANNUAL CONVENTION OF THE Nationa, 
ASSOCIATION OF MASTER PLUMBERS, Atlantic City, y. J 
Convention headquarters at the Ambassador Hotel, In 
connection with the convention, The 1987 Home Comfort 
Exposition will be held in the Atlantic City Auditorium 

MAY 25-27, 1987. SPRING MEETING OF THE AMERICAN Socrety 
OF REFRIGERATING ENGINEERS, French Lick Springs, Ind, 


MAY 25-27, 1937. 4rH SHort Course 1n Coat Utizizatioy, 
University of Illinois, Urbana, Ill. 

MAY 25-28, 1937. ANNUAL CONVENTION OF THE Nationa, 
Districr HEATING ASSOCIATION, Detroit, Mich. 

JUNE 1-4, 1937. 31sT ANNUAL CONVENTION OF THE SMoxe 
PREVENTION ASSOCIATION, INC., Hotel Pennsylvania, New 
York. Fuel burning and air pollution exhibition to be 
held in ballroom of the hotel, May 31-June 5. 

JUNE 23-26, 19387. SEMI-ANNUAL MEETING OF THE AMERICAN 
SociETy OF HEATING & VENTILATING ENGINEERS, New Ocean 
Hotel, Swampscott, Mass. 

JUNE 28-JULY 2, 19387. ANNUAL MEETING AND EXHIBIT oF 
TESTING APPARATUS, American Society for Testing Mate. 
rials, The Waldorf-Astoria, New York. 


Spon. 


AUGUST 3-7, 1937. Power SHow AND MECHANICAL Expost- 
TION, The Universal Craftsmen Council of Engineers of 
the World, Hotel Stevens, Chicago, Il. 

OCTOBER 5-8, 1937. 64TH ANNUAL MEETING OF THE AMER- 
ICAN Pustic HEALTH ASSOCIATION, New York City. 


JANUARY 24-28, 1938. Firrn INTERNATIONAL HEATING AND 
VENTILATING Exposition, Grand Central Palace, New York. 


WITH THE MANUFACTURERS 





Aeroil Burner Co., Inc., has moved its Chicago office and 
warehouse to 2019-2021 S. Michigan Ave., Chicago. 


Airtemp, Inc., Dayton, Ohio, has 
appointed Edward Bozworth adver- 
tising manager and director of sales 
promotion. During the past year, 
Mr. Bozworth has been associated 
with J. Stirling Getchell, Inc., Air- 
temp advertising agency in New York. 
He was formerly with the advertis- 
ing firm of Batten, Barton, Durstine 
and Osborne and with the Charles 
Dallas Reach agency. 

Mr. Bozworth’s headquarters wil’ 
be in Dayton. 





E. Bozworth 


Airtemp, Inc., Dayton, Ohio, has opened recently at 4841 
Woodward Ave., 


equipment. 





H. B. Orr manager of the new branch. 














Detroit, the first | 
branch of Airtemp Construction Corp, 
newly established subsidiary. The 
new Detroit organization will fune 
tion as a complete unit in itself, 
handling Airtemp air conditioning 


H. B. Orr, formerly with Airtemp 
in Dayton, has been named general 
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w. Akers Co., 2847 Grand River Ave., Detroit, 
ory representative for six prominent manu- 

an sanepeee that A. P. Edwards, formerly engi- 
r with McColl, Snyder and McLean and with F. C. 
ee 1] & Co., both of Detroit, has been added to its or- 
SS satel Mr. Edwards will specialize in the industrial 
plication of the various products of the firms represented 


by the Akers organization. 

American Car & Foundry Co., New York, has appointed 
Sheffier-Gross Co., Inc. Drexel Building, Philadelphia, as 
representative in the Philadelphia territory handling its 
line of plug valves. 

Anchor Stove and Range Co., New Albany, Ind., had the 
first floor of its plant covered to a depth of ten feet during 
the recent flood, but no serious damage was suffered. On 
January 22 the rapidly rising water forced the organization 
to move all equipment from the first to the upper floors 
and to vacate the plant. The entire Anchor personnel then 
volunteered for relief work and F. R. Kimmel, general man- 
ager of the stoker division, was placed in charge of evacua- 
tion by the military authorities. 

Armstrong Cork Products Co., Building Materials Div., 
Lancaster, Pa., has established a number of new district 
and branch offices. New district offices have been opened 
in Washington, D. C., Los Angeies, and San Francisco. 
E. S. Graybill is district manager of the Washington office; 
James R. Tencher has also been assigned to this office. 
Cc. B. Sauer has been appointed Los Angeles district man- 
ager, assisted by George S. Griffith. F. K. Pinney is district 
manager of the San Francisco office, assisted by John W. 
Harvey. 

New branch offices have been established at Seattle, 
Denver, and New Orleans. Richard S. Near is resident 
salesman for the Seattle office. Frederick E. Sullaway, Jr., 
will be resident salesman for the Denver branch. H. C. 
Porter is manager of the New Orleans branch. 


The Berger Mfg. Co., Canton, Ohio, Republic Steel Corp. 
subsidiary, will re-enter the building products fabrication 
field, in which it has not been active for several years, 
with a complete line of building products, according to 
L. S. Hamaker, executive vice-president and general man- 
ager. The new line will be manufactured under the Berloy 
trademark and will supplement the company’s present line 
of sheet metal products. R. |. Schuppener, who has had 
more than 20 years experience as a sales executive with 
the Milcor Steel Co., the Klauer Mfg. Co., and Wheeling 
Corrugating Co., will act as general sales manager of the 
new division. 

Among the products which the company started to pro- 
duce shortly after January 1 are galvanized and black 
sheets, furnace and ventilating ducts and accessories. 


George 


Brunner Manufacturing Co., Utica, N. Y., held its an- 
nual sales meeting during December at the Blackstone 
Hotel, Chicago. Representatives from the United States 
and Canada were present, and a sales campaign mapped 
out for 1937. 





- 


Annual sales meeting of the Brunner Manufacturing Co. 
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THE GREATEST 
HEATING ENGINEERS 


Apecify-WATTS 


PROTECTIVE DEVICES 





Forced Heat requires automatic controls. 


Hand firing brought results.. so did the old 
horse and buggy .. but automatic firing brings 
quicker results, greatly increased efficiency 
and danger to life and equipment .. if the unit 
is not properly protected. 


Mechanical watchmen must be on the job day 
and night and here is where engineers agree 
.. Watts comes in. 


Whether it be for Pressure, Temperature, or 
a Vacuum Valve; Low Water Cut-off or Boiler 
Water Feeder, Watts has the proper unit with 
proven efficiency and of modern design. 


Watts engineers never allow their units to be- 
come out-moded. Engineers know the pioneer- 
ing principles of Watts manufacture and the 
generations of trustworthy service Watts 
products have given. Engineers do not gamble 
.. they specify Watts. 


AGENTS IN ALL PRINCIPAL CITIES ro 


Canadian Agents | 
W. H. Cunningham & Hill, Ltd. 
Toronto, Canada. 
Stock carried in Toronto. 





Send for your 
copy of Watts 
New 20 Page 
Catalog No. 37 


WATTS REGULATOR Co. 














—~lLawtence ; Phas Se 
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Federal 
Reserve 
Bank of 
Chicago 





it 
PY AYGUE 
odernized 

at Small 
m Cost 


No longer is it 

necessary to go 
to the expense of pulling out old radi- 
ator traps and inlet valves to make a 
heating system more efficient. 


By installing Sarco Adapters in the 
bodies of old radiator traps, we guar- 
antee to make them as good as new in 
steam saving at a trifling cost. 


arco Adapters 


make radiators heat evenly and rapidly so 
that ample heat is furnished with greatly 
reduced steam pressure. 








Sarco Adapters consist of a cap and a 
motor element which can be easily fitted 
into old traps without disturbing the pipe 
connections. 


Inlet Valves, too, can be modernized with 
Sarco Packless Valve Bonnets. 


Write for Catalog P-111 


SARCO CO., INC. 
183 Madison Ave. 
New York N. Y. 


Branches in Principal Cities 


SARCO CANADA, Limited 
Federal Bldg., Toronto, Ont., Canada 
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Cliff Boiler Co. 11 Park Place, New York, has 
P. G. Rau vice-president in charge of sales, Credits, ang 
collections, and assistant to the president. Mr. Rau was 
formerly general manager of sales of the Terre Haute 
Boiler Works. 


The Cole-Sullivan Engineering Co., 1316 Third St., Min. 
neapolis, has been incorporated to succeed to the business 
of the Cole Combustion Service Co., of the same city, and 
to that part of the business of Sullivan Valve ang Engi- 
neering Co., Butte, Mont., which pertains to draft control. 
Officers of the new company are: A. D. Cole, president; 
Vv. E. McCoy, vice-president and sales manager, and H, J, 
Sewell, secretary and treasurer. The new organization 
will handle the manufacture and sale of Cole draft goy. 
ernors. 


elected 


Dail Steel Products Co., Lansing, Mich., formally opened 
its administration building Feb. 22. The building wag de. 
signed by B. F. McLouth, chief engineer of the company, 
who also planned the heating system. The building is pro- 


2 


Me ie 


RY % 


Dail Steel Products Company's new administration building. 


vided with a year-round system with well water cooling 
which is estimated to cost $20 per season. The heating 
plant is a natural-gas-fired Dail furnace. 


Dail Steel Products Co., Lansing, Mich., has appointed 
Ed. B. Root heating engineer for midwest states. Mr. Root 
was formerly with the Nelson Co., Detroit. 


The Electroaire Corp., Chicago, has appointed Comfortair, 
Inc., 1133 Canal Bank Bldg., New Orleans, La., as its repre- 
sentative in Louisiana. 


The Emerson Electric Manufacturing Co., St. Louis, re- 
cently moved into new offices in a two-story building with 
approximately 34,000 sq. ft. of floor space at 1824 Wash- 
ington Ave. Former office space at 2018 Washington Ave. 
has been absorbed by the manufacturing department. 


Fairbanks, Morse & Co., Chicago, has appointed Ellison 
& Hawes, Inc., Richmond, Va., and Lee D. Butler Air Con- 


ditioning, Inc., Washington, D. C., as air conditioning dis- 
tributors. 


Gar Wood Industries, Inc., Air Conditioning Div., De- 
troit. has named Don J. Luty assistant general manager. 
He was formerly chief engineer. Norman Saylor has been 
appointed manager of the Detroit branch. 


General Controls Co., Los Angeles, Calif., has opened a 
New York branch office at 267 Fifth Ave. H. G. Wasserlein 
is the branch manager. 


General Electric Co., New York, has appointed The Con- 
solidated Edison Company of New York as sole distributor 
for all its heating and air conditioning products using gas 
for fuel, in the territory in which the Edison companies 
operate. Public Service Electric and Gas Company of New 
Jersey has become the distributor of the G.E. gas-fired air 
conditioning line in the Jersey territory. 


Hoffman Specialty Co., Waterbury, Conn., has appointed 
J. C. Pastor representative at Jacksonville, Fla. His ter- 
ritory will include most of the state of Florida. 


Holcomb & Hoke Mfg. Co., Indianapolis, has appointed 
Noland Co., Inc., Newport News, Va., as distributor of its 
stoker. Earle Grice, formerly division manager for Hol- 
comb & Hoke, is to be district manager for stoker business 
in Noland’s territory. 
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Newly-enlarged Iron Fireman plant at Cleveland. 


Iron Fireman Manufacturing Co., Portland, Oreg., has 
completed an expansion program that has doubled the size 
of its Cleveland plant. Three additions have been made. 


Kewanee Boiler Corp., Kewanee, Ill., has moved its Mil- 
waukee branch office to Room 412, Wisconsin-Broadway 
Building, 312 East Wisconsin Ave. Fred G. Weimer is 
manager. 

The Lincoln Electric Co., Cleveland, has appointed N. B. 
Gilliland to the sales engineering staff of the Detroit office, 
2457 Woodward Ave. Mr. Gilliland was formerly assistant 
instructor of welding at Ohio State University. He will 
assist welding users in applying the electric arc in manu- 
facturing, construction and maintenance. 


Link-Belt Co., Chicago, has appointed James Robertson 
Co., Ltd., exclusive distributor in Canada, with head- 
quarters in Montreal. 


Pittsburgh Testing Laboratory, Pittsburgh, Pa., has 
elected C. M. Houck vice-president. Mr. Hauck was for- 
merly manager of the inspection division. His predecessor, 
A. R. Ellis, was recently elected president. 


Geo. P. Reintjes Co., Kansas City, Mo., has named J. R. 
Goodwin, Dunbar Engineering Co., 103 Park Ave., New 
York, as its representative in New York City. 


Spencer Heater Div. of Lycoming Mfg. Co., is the new 
name of the Spencer Heater Co., Williamsport, Pa. For 
more than 13 years Spencer has been a wholly-owned sub- 
sidiary of Lycoming. The Spencer Heater Co. as a cor- 
poration has now been absorbed by the parent company. 
There will be no change in Spencer personnel or manage- 
ment. 

Tube-Turns, Inc., Louisville, Ky., has moved from its old 
location to new and larger quarters at 224 East Broadway, 
Louisville. 


U. S. Radiator Corp., Detroit, has appointed L. J. Finn 
manager of the Kansas City branch replacing W. A. Rus- 
sell who is now in the general sales department. W. B. 
Smith was named Cleveland branch manager. Robert Clar, 
Jr, former Cleveland manager, has been appointed Balti- 
more branch manager. The company’s Denver office, for- 
merly a sub-office of the Kansas City branch, is now a reg- 
ular factory branch and has moved into new and larger 
quarters. K. F. Ebey remains manager. 

The Will-Burt Co., Orrville, Ohio, is adding 13,800 ft. of 
floor space to its plant and providing additional warehouse 
facilities. A new building is planned for the engineering 
department and testing laboratory. 

Wolverine Tube Co., Detroit, Mich., is constructing a 
new and modern office building adjacent to its factory. 


NEW CATALOGS 





(Unless otherwise indicated the publishers of catalogs will supply 
copies on request without charge.) 


Barber-Colman Co., Rockford, Ill., has published a stand- 
ard-size, spirally-bound, 28-page catalog on its Uni-Flo line 
of grilles and registers. Catalog is printed in two colors 
and gives a large amount of technical information on the 
installation of grilles and registers. It also presents the 
construction details of the equipment, shows how they are 
applied, and gives dimensions and capacities. 
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AUTOMATIC HEATING 
and 


AIR ( CONDITIONING 




























Oil Burners Boilers, Cast Alr Conditioners 
(8 sizes) fron, Steel il, 
(Oil, Gas. Stoker) 


Stoker) 





S-N Dealers Prosper 


because 


1 There's a S-N product for 
every month in the year. 








ellie Heaters 2 “S-N” means highest quality 
Stoker) —at competitive prices. 
=—— 3 The industry recognizes S-N 

| as pioneers and authorities in 
the field. 


4 Acomplete line of easy-to-sell 
accessories “opens up leads” 
for major equipment. 












Water Softeners 
(All sizes) 


Bacement Sprink- 
ler Systems 
(A popular nov- 
elty y that gets 


you into pros- 
pects’ homes) 


Stokers (for soft or hard 
coal) (5 sizes) 








Your territory may be open fur this popu- 
lar line. Write today for literature and 
interesting dealer proposition. 


SCOTT-NEWCOMB, INC. 


1924 Pine St. St. Louis, Missouri 
Sea ee ee een 





85 








BADGER JOINTS 


Directed Flexing 
Means Longer Life 


Longer Life 
Means More for the Money 


For years, the Badger Expansion Joint 
has been a standard. Specifications read: 
“,..... Badger Self Equalizing Expan- 
sion Joints’. Now industry is rapidly 
adopting the Badger Directed Flexing 
Self Equalizing Expansion Joint as even 
a better standard. 


Directed Flexing means, briefly, that 
the flexing is progressively controlled 
throughout its wave-like movement by 
the special all-curve corrugations and 
similarly shaped equalizing rings. Un- 
like with the older style straight-sided 
corrugations, flexing stresses are kept 
distributed thus assuring better func- 
tioning and longer life. 


If you are in the market for expansion 
joints that will give you many years of 
maintenance-free service, be sure to 
specify: ‘Badger Directed Flexing 
Joints”. You can get them with either 
flanged or welding ends. 


E. B. BADGER & SONS CO. 
75 Pitts Street, BOSTON, MASS. 


Agents in Principal Cities 
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Dustlix Systems, Inc., 715 N. Van Buren St., Milwaupa 
Wis., has published a bulletin entitled, “A Text on Mo 
ern Dustproofing Procedure for Coal Mines, Docks am 
Yards.” This bulletin, which has 31 pages, discusseg ¢ 
subject of treating coal to reduce dust. After an introdne 
tion which gives something of the history of dust treatin 
and discusses the possibilities of the various methods, th 
book takes up in detail the use of oil for dust treatment 
It tells of why a low surface tension is necessary jn 
treating of oil and lists the advantages of the Dusit 
method of treating oil. It then takes up the method 
treating coal at the mine, at the dock, and in retai] yards: 
Construction details and specifications of various types of 
the company’s equipment follow. 


E:go Shutter and Mfg. Co., Detroit, Mich., has published. 
a standard-size, 8-page catalog on its line of shutters ang: 
dampers for ventilating installations. Catalog gives speci 
fications, list prices, and directions for installing the Erwin | 
type automatic back draft dampers, Elgo automatic shut. © 


ters, Elcon stationary shutters, and the Erie automatic © 
stack damper. ‘ 


The Emerson Electric Mfg. Co., St. Louis, Mo., has pub q 
lished two standard-size bulletins on its line of furnace — 
blowers, Bulletin X1636 has four pages and gives dimen- 
sions, performance data, and directions for installing the 
Emerson skeleton type furnace blowers. Bulletin X1631 
has 12 pages and is attractively printed in two colors, It 
lists the advantages, dimensions, specifications, and per. 
formance data on the complete line of Emerson package 
furnace blowers. 


Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, = 


Pa., has published a novel advertising piece to demonstrate 
its silver-anniversary Micromax recorder. Cut to the actual 
shape of the recorder, its effect is almost to put a half-size 
model in your hands. The door of the case can be opened, 
then the chart carriage swung out, and finally the whole 
mechanism swung into view, just as with a real Micromax. 
Inside and out, each unit is seen in true perspective, with 
chart and record in color. Though its range is that of a 
typical temperature recorder, the model demonstrates the 
automatic indicating and recording of any of a wide variety 
of process conditions—temperature, chemical concentra- 
tion, pH, per cent CO,, smoke density, liquid level, speed, 
frequency, load, voltage, and so on. 


Niagara Machine &€ Tool Works, 637-697 Northland Ave., 
Buffalo, N. Y., has published a small size handy reference 
book with a unique sheet metal cover describing machines 
and tools for use in sheet metal jobs. Also included are 
several pages of useful reference data. 


Perfex Controls Co., 415 W. Oklahoma P!ace, Milwaukee, 
Wis , has announced the publication of a new monthly bul- 
letin to be known as the Perfex Twin Contact. The maga- 
zine will be used to describe new developments in the 
Perfex line of automatic control equipment and also will 
contain a service man’s corner for presenting ideas and 
suggestions relative to the proper use, adjustment, and in- 
stallation of automatic controls. 


H. W. Porter & Co., 825 Frelinghuysen Ave., Newark, 
N. J., has published a booklet which shows step by step how 
to install the Therm-O-Tile underground steam conduit 
system. The booklet is unusual in that one must start 
with the last page instead of the first page. This is done 
to show the reader exactly how the conduit is built up. 


Young Radiator Co., Racine, Wis., has published a cata- 
log on Young Heat Transfer Surfaces for Air Conditioning 
and Commercial Applications. This catalog is standard size, 
has 24 pages, and is known as No. 4536. It gives detailed 


descriptions of the construction of the Young heat transfer q 


surfaces, gives complete specifications on final tempera- 
tures, condensation and dimensions and heat transfer 
properties of these surfaces. Also included in this cata- 
log are a number of examples and piping diagrams show- 


ing how to select and apply the various types of surfaces y 
In the back of the catalog is | 


in cooling and heating jobs. 
inserted an easy reading psychrometric chart. 


te 
+ 
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ONLY 


MODINE 


WMAKES CONVECTORS 
Bpecifically designed for 


0T WATER SYSTEMS 


nd having the high ratio of prime surface to secondary 
surface of 1 to 4. 


@A pioneer in the manufacture of copper convectors — only 
lodine makes a copper convector specifically designed for 
ot water heating systems. 


odine is the first hot water type convector with a perform- 
nce that, in comparison with steam, is subject to no penalty 
f capacity other than that arising from the direct ratio of 
he temperature of the two heating media. 


y installing Modine Convecters (Hot Water Type) in a 
ot water system, no additional heating capacity over and 


bove that regularly required for ordinary direct radiators 
_ be added. 


not water, as a heating medium, is notably slow to respond 
) demands for heat, and notably prone to over-run those 
mands, Copper convectors are the most quickly: responsive 
f all forms: of radiators or convectors. “Blending” these 
) characteristics makes for a happy result. Ordinary cop- 
t convectors lose this advantage because their design re- 
ss More convector capacity to get the same results. But 
th Modines, this.is not true. Modine design takes-full-ad- 
itage of copper’s faster heating. That’s why Modines are 
) superior to either cast iron or ordinary copper convectors 
t hot water systems. { « ' 


br split system air conditioning jobs, with hot water or 
Og m heating, Modine Convectors are outstandingly superior 
-- being more quickly and evenly responsive to thermostatic 
trol, far cleaner, and faster heating. 









Thecooler, heavier air 
near the floor comes 
in contact with the 
copper heating unit 
.. is heated, and rises 
... then circulates out 
into room through the 
grille. 


aa ie docs beauty of posers 

an le ce 

mechanical excellence of e heating 
unit. Four available enclosure t : 
Wall Cabinet (shown), Recessed (Sheet 
Metal Front, in-the-wall type),”Con- 

 cealed (Plaster’ Front, in - the - wall 
type), and Floor Cabinet. - 


“MODINE. MODINE 
HOT WATER TYPE STEAM TYPE 


CROSS SECTION OF 
HEATING UNITS 


FOUR TIMES AS MUCH TUBE SURFACE 
IN MODINE HOT WATER HEATING UNIT 
In the Modine Hot Water Heating Unit the oval, 
seamless copper tubes are brazed into headers 
of heavy copper. A positive permanent bond 
metallically joins the tubes to the vertical rec- 
tangular copper fins. 


See Modine representative for information 
on Convectors or Air Conditioning. Write 
for Catalog 136—see our catalog in Sweet's 


MODINE MANUFACTURING COMPANY 


1720 Racine Street ° 












« Racine, Wisconsin 


